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Abstract
Most countries in Latin America have completed or are approaching the completion of the fertility
transition. Yet, the pace of the fertility decline in the region is characterized by vast inequalities. There are
considerable cross-country and within-country differences, and women in lower socioeconomic strata
continue to be more at risk of high adolescent and total fertility. This dissertation investigates
reproductive health disparities in four Central American countries, Paraguay, and Argentina. Using
Demographic and Reproductive Health Surveys, as well as a unique longitudinal dataset from Northern
Argentina, I employ logistic regression, event history analysis, and logistic random effects techniques to
examine the factors related to disparities in out-of-union childbearing, sexual behaviors in the transition to
adulthood, and contraceptive use among indigenous women. I find that young age, residence in the
capital region, and higher levels of religiosity and wealth are significantly related to out-of-union fertility in
Paraguay. In Central America, age distributions for important events during the transition to adulthood
have undergone little to no change over the past two decades. School enrollment significantly decreased
the hazard of experiencing sexual initiation, first marriage and first birth in all countries. Finally, I find
unequivocal evidence for the increased uptake of modern contraception among indigenous Toba women
in Namqom, Argentina, following the passage of a 2002 law lifting financial barriers to contraception in
that country. In addition, I find decreased use among women who have migrated to Namqom from more
remote regions of Northern Argentina, and increased use among women with relatively early ages at
menarche. Further investigation utilizing the sequencing techniques employed by those researching
transitions to adulthood in the developed world is needed to examine the changing adolescent experience
in Latin American countries. Moreover, a focus on cross-ethnic variation in health disparities that
highlights the experiences of indigenous groups throughout the region is needed to determine how we
may improve access to and acceptability of modern reproductive health services.
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ABSTRACT

REPRODUCTIVE HEALTH DISPARITIES IN LATIN AMERICA
Emily Vala-Haynes
Emilio A. Parrado
Claudia R. Valeggia
Most countries in Latin America have completed or are approaching the completion of
the fertility transition. Yet, the pace of the fertility decline in the region is characterized
by vast inequalities. There are considerable cross-country and within-country differences,
and women in lower socioeconomic strata continue to be more at risk of high adolescent
and total fertility. This dissertation investigates reproductive health disparities in four
Central American countries, Paraguay, and Argentina. Using Demographic and
Reproductive Health Surveys, as well as a unique longitudinal dataset from Northern
Argentina, I employ logistic regression, event history analysis, and logistic random
effects techniques to examine the factors related to disparities in out-of-union
childbearing, sexual behaviors in the transition to adulthood, and contraceptive use
among indigenous women. I find that young age, residence in the capital region, and
higher levels of religiosity and wealth are significantly related to out-of-union fertility in
Paraguay. In Central America, age distributions for important events during the transition
to adulthood have undergone little to no change over the past two decades. School
enrollment significantly decreased the hazard of experiencing sexual initiation, first
marriage and first birth in all countries. Finally, I find unequivocal evidence for the
increased uptake of modern contraception among indigenous Toba women in Namqom,
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Argentina, following the passage of a 2002 law lifting financial barriers to contraception
in that country. In addition, I find decreased use among women who have migrated to
Namqom from more remote regions of Northern Argentina, and increased use among
women with relatively early ages at menarche. Further investigation utilizing the
sequencing techniques employed by those researching transitions to adulthood in the
developed world is needed to examine the changing adolescent experience in Latin
American countries. Moreover, a focus on cross-ethnic variation in health disparities that
highlights the experiences of indigenous groups throughout the region is needed to
determine how we may improve access to and acceptability of modern reproductive
health services.
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INTRODUCTION
Most countries in Latin America have completed or are approaching the
completion of the fertility transition. Similar to other regions of the world, the decline in
fertility in Latin America has been driven by stopping behaviors (Bozon et al. 2009;
Chackiel and Scholnick 1996). The “left end” of the reproductive lifespan—
adolescence—appears to have undergone little to no change. At the same time, the pace
of the fertility decline in the region is characterized by vast inequalities. There are
considerable cross-country and within-country differences, and women in lower
socioeconomic strata continue to be more at risk of high adolescent and total fertility.
One factor commonly cited as impacting fertility is the increase in schooling for women.
Indeed, numerous studies throughout the world have found a negative relationship
between schooling and fertility, and even more advocate for increased schooling as a tool
to reduce adolescent fertility.
This dissertation examines not only inequalities in adolescent and adult fertility,
but it also investigates the relationship between schooling and fertility in the Latin
American context. This relationship is not necessarily a straightforward one. For
example, increased schooling is associated lower fertility, but this effect appears to be
delayed until later in life when women employ contraception as a stopping behavior.
Also, a study by Marteleto et al. (2008) found that adolescent fertility did not necessarily
preclude the completion of secondary school among certain segments of the population in
South Africa. In addition, as urban areas modernize and the timing of sexual initiation
coincides with enrollment in secondary school, contraception may play a more prominent
role in the delay of first births. Finally, some countries with very low levels of schooling
!
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attainment actually have relatively high median age at first birth. Guatemala, for
example, has the lowest schooling levels in Central America and median ages at first
birth similar to other countries in the region. In this context, marriages and informal
unions, as well as conservative cultural factors, may be stronger influences on fertility
than schooling.
In addition to schooling, I consider factors such as religion, wealth, migration, and
receiving sex education and their relationship with reproductive health indicators. While
most Latin American countries remain predominantly Catholic, several have seen large
shifts toward Protestant denominations (McKinnon et al. 2008; Ogland et al. 2010).
Moreover, levels of religiosity vary greatly, and may serve both as a proxy for social
conservatism and as an indicator of how an individual makes decisions about sexual
behaviors. Along with religion, other sociodemographic variables may influence not only
timing of sexual initiation and childbearing, but also the primary moderator between
those two events: contraceptive use. Unintended fertility--both unwanted and mistimed
births--remains a significant problem in Latin America, as in much of the developing
world, and is substantially increased by barriers to contraceptive knowledge, access and
use.
The themes of reproductive health inequalities, impact of schooling on adolescent
sexual behaviors, and challenges faced by subsections of developing Latin American
countries tie together the three papers presented in this dissertation. The first and second
chapters are closely related, given that they use large nationally representative data sets
and attempt to answer similar research questions albeit in different contexts. The third
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chapter uses a smaller longitudinal dataset to examine more closely the experience of
indigenous women in Northern Argentina.
In the first chapter, I investigate both out-of-union fertility and pre-union first
births in Paraguay. Between 1998 and 2008, the total fertility rate (TFR) in Paraguay
decreased from 4.3 to 2.5 lifetime births per woman, a significant portion of which come
from out-of-union childbearing. We use data from the 2008 National Survey of
Demography and Sexual and Reproductive Health to estimate Paraguay’s TFR using the
Bongaarts model, and evaluate the predictive capacity of the model using a revision by
Stover that includes out-of-union sexual activity. Finally, we explore significant
predictors of pre-union births in Paraguay. Results show that younger age, residence in
the capital region, lower religiosity and wealth are associated with increased likelihood of
experiencing a pre-union first birth. Further examination of factors affecting fertility—
not only sexual activity outside of marriage but also abortion—in Paraguay is needed to
determine exactly where the underlying assumptions and equations of the Bongaarts
model have not held true, as well as to understand the mechanisms through which
variables operate to impact individual behavior.
In chapter two, I examine transitions to adulthood in four Central American
countries. Initiation of sexual relationships, leaving school, and subsequent transitions to
first marriage and first birth are events that impact individuals’ health, social, and
economic well-being throughout the life course. This study uses data from Demographic
and Reproductive Health Surveys from El Salvador, Guatemala, Honduras, and
Nicaragua to examine the timing and context of these events for women 15 to 24 years
old. We find that, with the exception of leaving school, the median age of these events
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has been relatively constant throughout the past 20 years. In addition, we find that timing
of these events is delayed for those who are devoutly Catholic or Protestant, are attending
school, have received sex education, and are from the highest wealth quintiles. As Central
American education systems expand, this study contributes to an understanding of why
high adolescent fertility rates have remained puzzlingly stagnant.
In the final chapter, I investigate the uptake in contraceptive use among
indigenous Toba women in Northern Argentina. Three waves of demographic data were
collected from 158 women in the community of Namqom during the winters of 1999,
2006 and 2011. I collected the last of these waves during June and July following the
second year of my doctoral program. This community is characterized by high fertility,
high infant morbidity and mortality, and serves as a case study of a marginalized group in
one of the wealthiest countries in South America. I find unequivocal evidence for the
increased uptake of modern contraception among Toba women in Namqom following the
passage of a 2002 law lifting financial barriers to contraception in Argentina. After a
sevenfold increase between 1999 and 2006, modern contraceptive use nearly doubled
again between 2006 and 2011. In addition, I find evidence for decreased use among
women who have migrated to Namqom from more remote regions of Northern
Argentina, and increased use among women with relatively early ages at menar
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CHAPTER 1
Out-of-Union Fertility in Paraguay

1.1

Introduction

Between 1998 and 2008, the total fertility rate (TFR) in Paraguay decreased from 4.3 to
2.5 lifetime births per woman (CEPEP 2008). This rapid decline occurred during a period
marked by a stagnant economy and low levels of socioeconomic progress.
[FIGURE 1.1 HERE]
Despite its history of a relatively high fertility and low economic status, Paraguay’s TFR
is now similar to that of other more developed South American countries that entered
stages of fertility decline far earlier (Ishida, Stupp and Melian 2009; Klimas Blanc 1982;
Quesada et al. 2006).

1.1.1

Fertility Decline in Context

Paraguay is a country of 6.2 million people, of whom approximately 36% live in the
capital of Asunción and surrounding areas (CEPEP 2008). Still, 43% live in rural areas,
although this proportion is steadily declining as rural to urban migration becomes more
prevalent and the country goes through the process of urbanization (CEPEP 2008).
Slightly more than half of the rural population (54%) speaks Guaraní, an indigenous
language recognized as one of the two official languages of the country (CEPEP 2008).
In urban areas, 41% speak Spanish, the other official language, and the remainder speak a
mix of Spanish and Guaraní (CEPEP 2008).

1

The characteristics of rapid fertility decline in Paraguay are consistent with the
rest of Latin America, where fertility declined rapidly in the late 20th century and was not
strongly correlated with socioeconomic progress (Casterline 2001; Mason 1997). The
pace of decline in the absence of economic modernization is often dependent on the
quality and coverage of family planning services (Casterline 2001). In the case of
Paraguay, the government made family planning services a priority during the early
2000s, and donations from international organizations decreased prices of contraceptives
during that time period as well (Quesada et al. 2004, 2006). While several other factors
such as urbanization, delayed marriage and higher age at first birth certainly contributed
to the fertility decline, the most significant factor in the case of Paraguay has indeed been
a rise in contraceptive use (Ishida et al. 2009).
In the early 1990s, Paraguay had among the lowest prevalences of contraceptive
use in Latin America (PRIME II 2002). In 1998, Paraguay’s unmet need for family
planning was 17% among all women in union and 60% among women in the lower
income quintiles (Quesada et al. 2004). Since then, most of the decrease in fertility has
occurred in rural areas and among women with lower socioeconomic status (CEPEP
2008; Ishida et al. 2009). A study by Ishida, Stupp and Melian1 (2009) found that an
increase in prevalence of contraceptive use in all population subgroups was the largest
contributor to the reduction in the TFR between 1998 and 2004. In addition to
populations in rural areas and those with lower socioeconomic status, this increase
occurred in two groups that previously had markedly low prevalence: the youngest (1519) and married women ages 40 to 44 years (Quesada et al. 2006). Within the youngest
1

The influence of the paper “Fertility Decline in Paraguay” by Ishida, Stupp and Melian in 2009 cannot be
understated. In addition to borrowing the Bongaarts figures from that analysis, this paper loosely follows
the outline of those authors’ recommendations for future research on fertility in Paraguay.
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groups of women, prevalence of contraceptive use rose nearly 50%, from 42% in 1998 to
61% in 2004 (Quesada et al. 2006). By 2008, 79% of all women married or in union were
using contraception (CEPEP 2008).

1.1.2

Out-of-Union Fertility

Despite the rapid increase in contraceptive prevalence, in 2004 between 25% and 35% of
pregnancies in Paraguay were reported as unplanned--either mistimed or unwanted
(CEPEP 2004; Ishida et al. 2009). However, measuring unplanned pregnancy is difficult
because many women may be unlikely to report their pregnancy as unplanned after the
child is born (Shapiro-Mendoza et al. 2007). Most out-of-union fertility in the United
States is unplanned, but we do not have the data to properly measure this in Paraguay
(Willis and Haaga 1996). Thus, examining out-of-union fertility as an alternative measure
of unplanned pregnancy allows for a better understanding of unmet need for family
planning. Based on survey data, between a 21% (in 1995) and 23% (in 2004) of all first
births in Paraguay occurred prior to a woman’s entrance into her first union (Ishida et al.
2009).
Out-of-union fertility is also a concern because single motherhood is negatively
associated with child well-being (Thomson, Hanson, and McLanahan 1994). Lack of
spousal support is associated with lower levels of income and less time and attention
spent on children (Amato 1987; Dornbusch et al. 1985; Thomson et al. 1994). Given the
implications of out-of-union fertility on both unmet need for family planning and child
outcomes, the goal of this study is to evaluate the relative importance of out-of-union
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births in determining the current TFR of the Paraguayan population and to identify
possible predictors of these births.

1.1.3

The Bongaarts Proximate Determinants in Paraguay

Out-of-union fertility has only recently been recognized as a significant contributor to the
TFR in Paraguay. One way to evaluate the impact of these births is by using the
Bongaarts framework of proximate determinants of fertility (Bongaarts 1978). The
Bongaarts model assesses the relative importance of the proximate determinants of
fertility—postpartum lactational infecundability, proportion of women in union,
contraceptive prevalence, proportion of women who have undergone an induced
abortion—to the TFR. Despite the accuracy of the proximate determinants model when
first introduced in 1978, applying the data from Paraguay to the model consistently
under-predicts the TFR by nearly one birth (Bongaarts 1978, 1982; Ishida et al. 2009).
Ishida et al. (2009) explain that this disjuncture between predicted and observed TFRs
may occur for two reasons. First, the proximate determinants of fertility are measured
based on prevalence at the time of the survey, whereas the TFR is measured based on
births during the three years prior to the survey. Because fertility in Paraguay is changing
so rapidly, using data from three years prior to the survey—especially data for
contraception, which is the most influential determinant—can lead to a deceptively
higher observed TFR.
Second, the disjuncture could occur because the assumptions imperative for the
Bongaarts model may not hold true for Paraguay. In particular, the Bongaarts model
assumes that women are only sexually active inside a union (Bongaarts 1978). While
4

reproductive health surveys in the country now incorporate both married and cohabitating
couples into the “union” classification, calculations for Bongaarts’s index of marriage
assume there is no fertility outside these unions. However, out-of-union childbearing is in
fact common in Paraguay—and characterized as high as 21% of first births in 2004
(Ishida et al. 2009). These births are not captured by the Bongaarts model and could
contribute to the underestimation of the TFR by that model. An attempt to re-estimate the
model by including out-of-union births is therefore warranted in order to both improve its
predictive capacity and to evaluate the relative importance of these births on the TFR.
By highlighting out-of-union fertility, Ishida et al. set the stage for research on the
relevance of the Bongaarts model for Paraguay as well as examination of the “patterns
and prevalence of out-of-union fertility” (p. 234, 2009). In this paper, we provide an
estimation of Paraguay’s TFR and accompanying age-specific fertility rates (ASFRs)
using the Bongaarts model and applying data from the most recent reproductive health
survey from 2008. We then re-estimate the Paraguay TFR and ASFRs using Stover’s
(1998) revised calculation for the index of marriage, which does not rely on the
assumption that fertility only occurs within unions, in order to test if this is indeed a
better fit. Finally, we explore significant predictors of pre-union births in Paraguay.

1.2

Data and Methods

This analysis uses data from Paraguay’s most recent national reproductive health survey:
the 2008 National Survey of Demography and Sexual and Reproductive Health
(ENDSSR). This survey was conducted by the Paraguayan Center of Population Studies
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(Centro Paraguayo de Estudios de Población—CEPEP)2. Survey samples are designed to
be representative of the population of Paraguay, with the exception of those who live in
the Chaco region in the western part of the country. The Chaco, which makes up 60% of
Paraguayan territory, has been excluded from all surveys to date because of its low
population density (2% of the population). The rest of the country is divided into four
regions: Gran Asunción, which includes the capital city of Asunción as well as
surrounding districts; the North region; the East region; and the Central South region.
The survey consists of both household and individual questionnaires. Individual
questionnaires are utilized to record detailed information about women of reproductive
age (15-44 years). Information for the 2008 ENDSSR was collected between June and
September 2008. The response rate was 95.1%, and the final sample consisted of 6,540
women of reproductive age.
In this study, we set out three analytic objectives. First, we apply the Bongaarts
framework to the Paraguay data to determine the values of the proximate determinants of
fertility (Bongaarts 1978, 1982). While the predicted TFRs using the Bongaarts model
were shown to be quite accurate when the method was first developed, there have been
several attempts to improve upon the original model of proximate determinants of
fertility (Hobcraft and Little 1984; Stover 1998). We therefore apply Stover’s (1998)
measurement of the proportion sexually active to replace the index of marriage in order to
ascertain whether this brings the predicted TFR closer to the observed TFR.
Second, in order to further test the hypothesis that the Bongaarts assumption of no
out-of-union fertility does not accurately apply to Paraguay, we separate the predicted

2

The authors are grateful to CEPEP for kindly making these data available prior to their publication.
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TFR into predicted ASFRs using a method developed by Bongaarts and Stover (1986).
Because most out-of-union fertility occurs in the earliest age group (15-19 year olds), we
hypothesize that the predicted ASFR for that age group will be farther from the observed
ASFR and that the predicted and observed ASFRs for subsequent age groups will
converge.
Finally, we present the results of a logistic regression analysis using pre-union
birth as the dependent variable and sociodemographic, cultural and economic indicators
as independent variables. The objective of this final section is to identify specific factors
related to pre-union fertility in order to better understand this phenomenon and highlight
sectors of the population that may have a higher risk of experiencing pre-union fertility.

1.3.

Application of the Proximate Determinants Model

The first analytic objective includes applying data from the 2008 ENDSSR to the original
Bongaarts model and then re-assessing the predicted TFR using an alternative measure
for the index of union provided by Stover (1998).

1.3.1

Indexes of the Proximate Determinants of Fertility

Proximate determinants of fertility are biological and behavioral factors that are directly
associated with fertility rates. Developed by Bongaarts (1978), the basic model is:

TFR = Cm * Cc * Ci * Ca * Cp * TF
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where Cm is the index of proportion married, Cc is the index of contraception, Ci is the
index of postpartum lactational infecundability, Ca is the index of abortion, Cp is the
index of pathological sterility, and TF is the total fecundity. Each of these indices takes a
value between 0 and 1, and the lower the value the higher the impact that index has as a
determinant of fertility decline. A discussion of each index and its application to
Paraguay 2008 ENDSSR data follows.
Index of Marriage (Cm). The index of marriage is intended to capture the
reduction in fertility due to the proportion of women who are not married and are
therefore not at risk for pregnancy because they are theoretically not sexually
active (Bongaarts 1978). When applied to the Paraguayan population, this index
will be referred to as the “index of union.” There is a pattern of cohabitation in
Latin America called a “consensual union” that coexists with formal marriages,
most commonly in lower economic strata (Landale and Oropesa 2007). Women
surveyed in the ENDSSR are therefore asked whether they are in a formal
marriage or a union, and those with affirmative responses are combined into the
“unida” category (CEPEP 2004, 2008). Calculating the index of union requires
age-specific proportions in union as well as the in-union ASFRs (Bongaarts
1978).
Index of Contraception (Cc). In Paraguay the increased prevalence of
contraceptive use was the largest contributor to the decrease in TFR from 1998 to
2004 (Ishida et al. 2009). The index of contraception is calculated based on the
average proportion of married women currently using contraception, as well as
the average contraceptive effectiveness (average of use-effectiveness levels by
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method) (Bongaarts 1978). For this analysis, proportion using each contraceptive
method was calculated using data from the 2008 ENDSSR. The average
effectiveness of each method was based on Trussell’s (2009) summary table of
contraceptive efficacy.
Index of Postpartum Lactational Infecundability (Ci). Lactation contributes to
inhibiting ovulation, thereby increasing birth intervals and reducing fertility.
Lactation is relatively long in Latin America compared to more modern Western
populations (Bongaarts 1978). However, at 61%, Paraguay has one of the lowest
one-year breastfeeding continuation rates in Latin America (Shapiro-Mendoza et
al. 2007). The index of postpartum lactational infecundability is measured using
the average duration in months between a live birth and the first postpartum
ovulation (Bongaarts 1978). Based on data from the 2008 ENDSSR, the average
duration of lactational infecundability in Paraguay was 4.7 months.
Index of Induced Abortion (Ca). Although abortion has a clear impact on
fertility, reliable estimates of induced abortion rates do not exist in most countries.
Even with good estimates, the exact reduction in fertility that occurs due to
abortion is difficult to determine. This is primarily because an induced abortion
averts less than one birth due to the fact that a woman resumes ovulation more
quickly than if she had carried the pregnancy to term (Bongaarts 1978). Abortion
is illegal in Paraguay. Although the procedure certainly occurs, reliable abortion
rates are extremely difficult to estimate. Sedgh et al. (2007) estimate the general
abortion rate for South America to be 33 abortions per 1,000 women. However,
due to both the lack of reliable data and to efforts to maintain comparability with
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the predicted TFRs calculated by Ishida et al. (2009), we do not consider abortion
in this analysis. This decision could result in an over-estimation of fertility,
especially in age groups with higher abortion rates.
Index of Pathological Sterility (Cp). This index is no longer used except for
populations with high rates of sexually transmitted infections (Stover 1998).
Total Fecundity (TF). Total fecundity is defined as the total fertility rate with
none of the fertility-inhibiting effects of the proximate determinants (Stover
1998). This is generally estimated to be 15.3 (Bongaarts 1978).

1.3.2

Stover’s Index of Sexual Activity (Cx)

Stover (1998) proposed several revisions for the proximate determinants framework, of
which the most significant for this analysis is the calculation of the index of marriage.
The index of marriage, or the index of union in the case of Paraguay ENDSSR data, is
intended to capture the effect of periods when women are not sexually active. The
Bongaarts model assumes that women who are not married are not sexually active. Stover
proposes a new measure of sexual activity, defined as the proportion of women, both in
and out of unions, who were sexually active in the 30 days prior to being surveyed. To
this he adds women who are currently pregnant and those abstaining postpartum (Stover
1998).

1.3.3

Applying the Bongaarts Model and Stover’s Revision: Results

We calculate the TFR in three ways: the observed TFR from ENDSSR respondents, and
the two predicted TFRs obtained using the calculations specified by Bongaarts in the first
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case and Stover in the second case. Table 1.1 shows the proximate determinants of
fertility in Paraguay by survey date, in addition to a new calculation of the predicted TFR
using 2008 ENDSSR data on the proportion sexually active in the last 30 days. Values for
all three indexes decline over time, suggesting that each proximate determinant had an
effect on the fertility decline. However, the index of contraception has consistently the
smallest value. Calculations from 2008 show that prevalence of contraceptive use has
continued to increase, up to 80.6% from 73% in 2004. The indexes of union and
postpartum infecundability appear to be consistent with previous estimations (Ishida et al.
2009).
The predicted TFR based on 2008 data is significantly lower than the observed
TFR. In this case, the Bongaarts model under-predicts the TFR by nearly one child
(0.97). This gap has remained fairly constant since 1998, suggesting that a fundamental
change occurred between the 1995 and 1998 surveys that has affected the Bongaarts
model ever since. This could be the result of a behavioral change among women--for
example, an increase in sexual activity prior to entering into a union. In addition, this
could result from a change in survey measurement, although this is less likely due to the
rigorous sampling techniques and highly standardized questions utilized by the ENDSSR.
When we apply Stover’s index of sexual activity instead of the traditional index
of union, the predicted TFR in 2008 rises by 26% to 1.89 and is closer to the observed
TFR. Holding the other indexes constant, accounting for sexual activity outside unions
and, accordingly, fertility outside unions, increases the predictive capacity of the
Bongaarts model.
[TABLE 1.1 HERE]
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1.3.4

Application of the Age-Specific Model

With the purpose of further examining the disjuncture between the predicted and
observed TFRs, we apply a model developed by Bongaarts and Stover (1986) to predict
ASFRs, and an additional model developed by Stover (1998) that includes an index of
sexual activity instead of an index of union. To calculate the age-specific version of the
model, the equation for each proximate determinant is applied to each age group
separately.3
If sexual activity is indeed a better predictor than being in a union, the predicted
ASFRs based on Stover’s model should be a better fit with the observed ASFRs. In
addition, we expect the Stover model to better predict the ASFRs at younger ages, when
women are more likely to be sexually active outside unions, and at older ages, when
women are more likely to be sexually inactive inside unions.

1.3.5

Applying the Age-Specific Model: Results

Results from ASFR calculations again display the limited prediction ability of both
models but also indicate the specific age groups in which those models fall short. Table
1.2 shows the indexes of proximate determinants with observed ASFRs beside the
predicted ASFRs determined by both the Bongaarts and Stover models. The Bongaarts

3

It should be noted that the age-specific models predict a TFR that is not the same as the corresponding
aggregate model. This discrepancy results primarily from the fact that the TFRs predicted by the agespecific models rely on potential fertility (PF) in each age group. Because the numbers provided by
Bongaarts for the PF add up to 18.9 instead of 15.3 like the aggregate model, the TFRs will necessarily be
higher.
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predicted ASFRs are calculated using Cm (the index of union), whereas the Stover
predicted ASFRs are calculated using Cx (index of sexual activity).
[TABLE 1.2 HERE]
Both models under-predict the ASFRs in younger age groups and over-predict the
ASFRs beginning in the 35-39 age group. While Figure 1.2 shows that the model
incorporating an index of sexual activity appears to be closer to the observed ASFRs than
the model with the index of union, it still under-predicts observed ASFRs by 24% in the
youngest age group and by 35% in the 25-29 age group. Perhaps more problematically,
both predicted ASFRs over-predict the observed ASFR in the 40-44 age group by more
than a threefold margin.
[FIGURE 1.2 HERE]
As expected, the age-specific models provide TFRs much closer to the observed
TFR. This is primarily, however, an artifact of the PF values. Nevertheless, the models
give insight as to the age groups in which the proximate determinants contribute to
inaccurate estimates of the TFR. While revising the model using Stover’s index of sexual
activity leads to predicted ASFRs and a TFR closer to the observed values, it does not
fully account for the differences between the Bongaarts model and those values.

1.4

Analysis of Pre-Union Fertility

The increase in predictive power of the Bongaarts model when the index of union is
converted into an index of sexual activity suggests that the assumption that women who
are not in union are sexually inactive may not hold true for the Paraguayan population.
Thus, out-of-union births may be one mechanism contributing to the under-prediction of
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the TFR. To further explore fertility occurring outside of unions, we present a
multivariate logistic regression to determine significant predictors of pre-union births.
This restriction is necessary due to a lack of data on dates of marriage dissolution.
Because we are unable to determine whether births occurred after a divorce or separation,
we instead focus on births that occurred prior to entering the respondent's first union.

1.4.1

Dependent Variable

The dependent variable in each model is a dichotomous variable for whether or not a
birth occurred prior to a union. Because the intent is to capture patterns of pre-union
childbearing post-fertility decline, only first births during the seven years prior to the
2008 survey were considered for analysis (n = 1,748). Figures are based on the age in
months at which first birth and the beginning of first union occurred. When first union
occurred in the same month as childbirth, it is assumed to have occurred before the birth.
This is a conservative estimate based on research indicating that negative consequences
are more relevant for children of single mothers than for infants born while their mothers
were single. Regardless of a respondent's marital status at time of survey (single, married,
divorced or widowed), if she gave birth to her first child during the seven years prior to
the survey, that birth was considered in this analysis.

1.4.2

Independent Variables

Demographic, socioeconomic, cultural and economic predictors were selected for an
initial exploration into the underlying patterns of pre-union fertility. With the exception
of nine missing cases in the responses to “Do you think that a man should always be the
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authority?”, no other independent variables had missing cases. Those nine respondents
were deleted from all analysis, resulting in a final sample size of 1,739.
Age. Age is an important predictor of out-of-union fertility. Women in the under
20 age group are less likely to be married and are therefore at greater risk of outof-union fertility if they are sexually active. The previous calculation of ASFRs
using Bongaarts and Stover’s (1986) formulas shows that predicted ASFRs are
farther from observed ASFRs in these early age groups. Thus, the model’s failure
to capture out-of-union fertility, hypothesized to be higher in these age groups,
could be a primary reason for the under-prediction of the TFR. Age was coded
into five groups, with the 35-39 and 40-44 age groups combined due to few cases
of out-of-union births for those women. In addition, the 15-19 age group was
expanded to include births to six women under the age of 15.
Region. While some regional differences in fertility determinants have
disappeared over the years, others have not. Despite Paraguay’s average TFR of
2.47 births, there is considerable regional variation in overall fertility. The Gran
Asunción region, which includes the capital and surrounding districts, has a TFR
of 2.0 births. In contrast, the North region has a TFR of 3.1 births, while the East
region has a TFR of 2.6 births. Prevalence of contraceptive use, however, has
seen a convergence in the past four years. Urban and rural areas have prevalences
of 79.5% and 79.3%, respectively. While the Gran Asunción region has the
highest prevalence at 80.9% and the North region is not unexpectedly the lowest
at 75.1%, both the East and Central South regions have prevalences above 79%.
Because there is more variation among regions than between rural and urban
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areas, this analysis focuses on the four regions outlined in the 2008 ENDSSR. We
assume that the respondent has not migrated across regions in the previous seven
years.
Language. Paraguay has a large Guaraní-speaking population—82% of those in
rural and 45% in urban areas—that consistently occupies a position in the lower
levels of socioeconomic strata (CEPEP 2004). The TFR of women who speak
only Guaraní in their homes is higher (3.3 births) than that of women who speak
only Spanish (2.2 births) or who speak both Spanish and Guaraní (2.1 births)
(CEPEP 2008). We include language in the regression due to these clear
differences in reproductive behavior among different linguistic groups. These
behavioral differences may also extend to sexual activity and pre-union
pregnancies. Language was coded in four categories, according to what language
women spoke in their homes: Guaraní, Spanish, both Guaraní and Spanish, and
other, primarily Portuguese.
Education. Several studies have found a significant relationship between a
mother’s educational level and unwanted pregnancy, with those in the lowest
educational levels (none/some primary) having more than half of all unwanted
pregnancies (Heaton et al. 2002; Klimas Blanc 1982; Shapiro-Mendoza et al.
2007). In Paraguay, women with the lowest amount of education, zero to five
years, have a TFR of 3.6 births. Women with seven to eleven years of education
have a TFR of 3.0 births, and women with more than 12 years of education have a
TFR of 2.0 births (CEPEP 2008). Approximately half of Paraguayan women have
completed primary education. For this analysis, these women were combined with
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the few women who had no education and coded as the reference category. They
are compared to those who had a secondary education or higher in order to be
inclusive of all age groups—especially the under 20 age group that has not yet
had a chance to complete the highest levels of education.
Wealth Index. Previous studies of fertility decline in Paraguay found that
prevalence of contraceptive use was greater for women with higher
socioeconomic status (Ishida et al. 2009; Quesada et al. 2004). Although
education has already been considered, another important socioeconomic
indicator is income. In order to estimate wealth, the ENDSSR constructs an asset
index based on the work of Filmer and Pritchett (2001). For the regression, we
divide women into terciles, with the lowest (poorest) tercile as the reference
category.
Church Attendance. Over 88% of Paraguayan women are Roman Catholic
(CEPEP 2008). Levels of devotion and adherence to Catholic doctrine vary,
however. Frequency of church attendance is often used as a measure of
religiosity. Those who attend church services more frequently can be expected to
be less likely to have an out-of-union birth due to their adherence to Catholic
teachings against sexual activity outside marriage. Those who attend services less
than once a month, or not at all, were coded as the reference category and
compared to women who attend church services once a month or more.
View of Male Authority. Many out-of-union pregnancies and subsequent births
necessarily occur because of the lack of contraceptive use. A woman’s ability to
bargain with her sexual partner can be affected by several factors; however,
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traditional bargaining models are difficult to apply to the out-of-union framework
because bargaining occurs outside the formal institution of marriage (Lundberg
and Pollack 1996). In the 2008 ENDSSR, all women were asked, “Do you think a
man should always be the authority?” This indicator captures a woman’s view of
male authority, thereby affecting her bargaining power both prior to conception in
the decision to use contraception, as well as during pregnancy and after birth in
her relationship with the father of her child. If a woman feels she must always be
subordinate to male figures in her life, her bargaining power is decreased, which
can affect her sexual behavior.

1.4.3

Respondent Characteristics

Table 1.3 shows respondent characteristics divided into two groups depending on
whether their first birth occurred prior to or after a first union. Approximately 22% of the
first births in the seven years prior to the 2008 ENDSSR were classified as pre-union.
Most pre-union births (83.9%) occur in the under 20 and 20-24 age groups. In contrast,
only 74.7% of in-union births occur in these age groups. Very little variation is apparent
based on the language spoken at home, although a slightly lower percentage of Guaraníspeaking women reported out-of-union births. The region most associated with pre-union
births is Gran Asunción, which accounts for 29.1% of all pre-union births, compared to
only 22.7% of in-union births. Church attendance also appears to be associated with preunion fertility. Approximately 31% of pre-union births—compared to 25% of in-union
births—occurred to women who attend religious services less than once per month.
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Finally, the relationship between pre-union births and education, women’s views of male
authority, and wealth appears to be weak.
[TABLE 1.3 HERE]

1.4.4

Multivariate Logistic Regression

Table 1.4 shows the results of multivariate logistic regression. All models control for age
because of its strong association with pre-union fertility. The first model shows that,
when controlling for age and language, region is a significant predictor of pre-union
births. Women living in the Central South and East regions of Paraguay had 26%
(Central South) and 30% (East) lower odds of experiencing a pre-union birth compared to
women living in the Gran Asunción region.
[TABLE 1.4 HERE]
Model 2 includes a variable for education as a measure of socioeconomic status
on its own prior to the subsequent model that includes the wealth index. Controlling for
age, language and region, mother's education was not a significant predictor. In this
model, the difference between women who speak only Spanish and those who speak only
Guaraní at home was statistically significant, with Spanish-speakers approximately 14%
more likely to have a pre-union birth.
In Model 3 we add two sociocultural variables (religiosity and view of male
authority) and an economic variable (wealth index tercile). Four variables remain
significant in this model: age, region, language, and wealth index tercile. Church
attendance appears to trend in the hypothesized direction: women who attend church
services once a month or more are less likely to experience a pre-union birth when
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compared to those who attend services less than once a month. Women’s opinions of
male authority did not significantly predict the dependent variable. While the highest
wealth tercile was not significantly different from the lowest, women in the middle tercile
were 24% less likely to have pre-union births compared to women in the lowest tercile.

1.5

Discussion

This study contributes to the literature on measurement of fertility in a Latin American
context and identifies specific populations that may be more at risk for single
motherhood. The Stover model accounting for sexual activity outside of marriage appears
to improve upon the original Bongaarts model when predicting the actual TFR and
ASFRs in Paraguay. While the Bongaarts assumptions could indeed be inaccurate for
other elements of the model, this analysis shows that the index of union is especially
problematic in measuring what it is meant to measure—sexual activity. Further analysis
focusing on ASFRs identifies the two age groups for which the index of union is
particularly inaccurate. The difference between predicted ASFRs based on index of union
versus index of sexual activity is largest in the 15-19 and 20-24 age groups. Additionally,
both greatly under-predict the observed ASFRs for all age groups up through ages 30-34.
Even more problematic is the recognition that these models continue to under-predict the
TFR despite the severe over-prediction of the 40-44 ASFR. Without this over-prediction,
the models would under-predict the TFR by an even greater margin. Possible reasons
behind this under-prediction are difficult to determine, but one factor that must be
considered is abortion, which we could not include in our models but which certainly has
a large impact on estimations for older age groups. Other factors such as sterility or
20

reduced coital frequency could also have a greater effect on this age group. In addition,
the age at menopause may be relatively low in Paraguay (Leidy Seivert 2006).
As expected, women who have pre-union first births are more likely to belong to
younger age groups because those are the ages at which they are less likely to be married.
Given the relationship between out-of-union births and unwanted pregnancy, this finding
indicates that the uptake of contraceptive use may not be as strong for younger women
and/or that contraception is not used to delay age at first birth. Although much of the
increase in prevalence of contraceptive use was attributed to use by younger women, a
significant gap clearly still exists.
Gran Asunción, the most industrialized region in Paraguay, had the highest levels
of pre-union fertility. Gran Asunción also has the highest prevalence of contraceptive use
and the lowest TFR among the four regions identified in the 2008 ENDSSR. Traditional
norms of early marriage or taboos against premarital sex have been found to weaken over
time due to increased modernization and urbanization (Heaton et al. 2002; Schwab Zabin
et al. 2009). Thus, sociocultural factors related to modernization, sexual liberation and
higher rates of sexual activity among teenagers may contribute to the higher rates of
teenage childbearing in Gran Asunción. The median age of marriage in Gran Asunción is
nearly two years greater than in other regions. In addition, a larger percentage of single
respondents in Gran Asunción reported that they were sexually active: 68.7% compared
to 58.6% in the North, 60.8% in the Central South, and 58.4% in the East (CEPEP 2008).
While contraceptive prevalence varies only minimally from region to region, these
behavioral factors could contribute significantly to the relatively high number of preunion births in Gran Asunción.
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Language is only a significant predictor in the second and third models. Other
studies have found that the language spoken at home is associated with both fertility and
contraceptive use. Guaraní-speaking women have higher TFRs and lower prevalence of
contraceptive use compared to women who speak only Spanish or both Guaraní and
Spanish in their homes (Ishida et al. 2009). This analysis found that women who speak
Guaraní at home were actually less likely to experience a pre-union birth than those who
spoke both Guaraní and Spanish. Because women who speak only Guaraní are more
likely to live in rural areas, they are more subject to traditional norms including earlier
age at first union and less sexual activity prior to those unions.
Of the two sociocultural variables added in the third model, only church
attendance was significantly related to the dependent variable. Higher levels of religiosity
were associated with a decreased likelihood of having a pre-union birth. Because
adherence to Catholicism is indicative of conservative social values, it follows that
women who are very religious are more likely to marry at younger ages and are therefore
less likely to engage in sexual activity outside of marriage. On the other hand, women’s
views of men as authority figures were not related to out-of-union fertility. This variable
may not sufficiently capture the degree to which women bargain with their partners. In
addition, bargaining outside a union could be fundamentally different from the
framework set forth by Lundberg and Pollack (1996) to such a degree that it is simply not
applicable to out-of-union relationships. This could be the case especially if union
dissolution is the main threat employed by partners. Because single women have no
formal relationship to dissolve, applying a measure of the traditional bargaining model
may therefore be inappropriate in this context.
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Women in the middle wealth tercile were less likely to experience a pre-union
birth. This is consistent with the literature relating lower socioeconomic status to higher
rates of unintended pregnancy (Ishida et al. 2009; Quesada et al. 2004). However, the
difference between the poorest and richest terciles was not statistically significant, which
indicates that wealth may not be an important factor when other variables are controlled
for. Although prevalence of contraceptive use has increased among all segments of the
population since 1998, most measures of that increase used education as a measure of
socioeconomic status. However, education was not found to be a significant factor. While
this could be a result of coding education as a dichotomous variable, it could also be
indicative of a larger trend in which education levels are converging while wealth
inequality continues to be pervasive in Paraguayan society.

1.6

Limitations

This analysis only considers first births. Women who continue to have more pre-union
births may be qualitatively different from those who only had one pre-union birth. This
analysis is therefore careful to consider the results in terms of an exploration into the
patterns and prevalence of pre-union first births only. In terms of re-estimating the TFR
using Stover’s revisions of the Bongaarts model, all out-of-union births are theoretically
considered because they occur to women who are sexually active whether or not they are
in a union.
Due to a lack of reliable data on abortion in Latin America, we are unable to
estimate an index of induced abortion. Despite the fact that abortion is illegal in most
Latin American countries, it is still practiced and may have a significant impact on
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fertility. Sedgh and colleagues (2007) estimate the general abortion rate for South
America to be 33 abortions per 1,000 women. Based on this information, Ishida et al.
(2009) conclude that abortion has likely had little effect on the fertility rate. However,
illegal abortion is common throughout Latin America and, though difficult to measure
because of its illegality, may indeed affect fertility in the region. Moreover, there is some
evidence that Paraguay has a higher abortion rate than other South American countries
(Stover 1998). In the case of Paraguay, a higher rate of induced abortion may decrease
the predicted TFR even further, leading to an increase in the difference between the
predicted and observed TFRs.
Data from the ENDSSR are not nationally representative. This analysis applies
only to the four regions outlined and is not representative of the Chaco region. While the
Chaco comprises only 2% of the Paraguayan population, it is a population with relatively
little access to the family planning programs concentrated in more populated regions.
Because the population is small, it may not have a significant effect on the country’s
TFR; however, future surveys should consider this population as a way to obtain truly
nationally representative data that capture all subgroups—especially those groups who
could be marginalized by their lack of access to reproductive health care.

1.7

Conclusions

Out-of-union births play an important role in fertility variation in Paraguay. In this study
we show that allowing for sexual activity outside unions improves the predictive capacity
of the Bongaarts model. Decomposing predicted ASFRs further supports the hypothesis
that out-of-union fertility, most common at younger ages, contributes to the disjuncture
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between predicted and observed TFRs. Finally, regression analysis finds that young age,
residence in the capital region, and higher levels of religiosity and wealth are
significantly related to out-of-union fertility.
Future research is needed to explore why the most developed region with the
highest prevalence of contraceptive use and lowest TFR has the highest levels of out-ofunion births in Paraguay. In addition, the predictive capacity of the original Bongaarts
model comes into question for this country. Further examination of factors affecting
fertility—not only sexual activity outside of marriage but also abortion—in Paraguay is
therefore needed to determine exactly where the underlying assumptions and equations of
the Bongaarts model have not held true.
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Table 1.1: Indexes of proximate determinants of fertility, by survey date,
Paraguay
1995-964

1998

2004

2008
(With Cm)

2008
(With Cx)

0.703

0.613

0.537

0.548

0.691

0.470

0.431

0.293

0.208

0.208

0.536

0.572

0.730

0.806

0.806

0.914

0.921

0.919

0.909

0.909

0.833

0.830

0.820

0.861

0.861

Maximum
potential fertility

15.3

15.3

15.3

15.3

15.3

Predicted TFR

4.22

3.35

1.97

1.50

1.89

Observed TFR

4.13

4.26

2.92

2.47

2.47

0.09

-0.91

-0.95

-0.97

-0.58

Index
Union (Cm) or
Sexual Activity
(Cx)
Contraception
(Cc)
Proportion
using
contraceptives
(u)
Average useeffectiveness
(e)
Postpartum
infecundability
(Ci)

Difference
(predicted –
observed TFRs)

Indexes of Proximate Determinants Calculations:
Cm = !m(a)g(a)/!g(a), where m(a) is the age-specific proportions in union and g(a) is the
age-specific union fertility rates
Cx = s, where s is the proportion sexually active
Cc = 1-1.08*e*u, where e is the average efficacy calculated by age and method and u is the
average rate
of age-specific use.
Ci = 20/(18.5+i), where i is the length in months of postpartum infecundability
Predicted TFR = Cm * Cc * Ci * 15.3
Sources: Bongaarts 1978; Ishida et al. 2009; Stover 1998; Authors’ calculations of ENDSSR
2008 data
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Table 1.2: Application of the age-specific model of the proximate determinants of
fertility to data from Paraguay, 2008
Age
Group

Cm

Cx

Cc

Ci

PF*

Predicted
ASFR
(With
Cm)

Predicted
ASFR
(With Cx)

Obser
ved
ASFR

15-19

0.168

0.289

0.321

0.844

3.4

31

53

70

20-24

0.496

0.688

0.218

0.850

3.3

61

84

115

25-29

0.724

0.817

0.187

0.856

3.1

72

81

124

30-34

0.826

0.851

0.195

0.861

3

83

86

101

35-39

0.814

0.804

0.194

0.866

2.9

79

78

56

40-44

0.841

0.797

0.250

0.871

2.8

102

97

28

TFR

--

--

--

--

--

2.14

2.40

2.47

* PF = Potential Fertility = 60 months / average birth interval in the absence of fertilityinhibiting effects of the proximate determinants; average birth intervals estimated as 15-19 =
17.5; 20-24 = 18.3; 25-29 = 19.2; 30-34 = 20.0; 35-39 = 20.8; 40-44 = 21.7
Source: Authors’ calculations of ENDSSR 2008 data
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Table 1.3: Respondent characteristics, Paraguay 2008 (percent)
Characteristics

Total

In-Union

Pre-Union

First Births

100.0

77.9

22.1

Age
Under 20
20-24
25-29
30-34
35-44

39.5
38.1
15.7
4.7
2.1

35.0
39.7
16.9
5.2
2.1

51.4
32.5
11.4
2.6
2.1

Region
Gran Asunción
North
Central South
East

24.1
26.5
23.4
26.1

22.7
26.7
23.7
27.0

29.1
26.5
23.4
26.1

Language
Guaraní
Spanish and Guaraní
Spanish
Other

34.6
36.6
25.2
3.7

35.3
36.5
24.3
3.9

32.0
36.9
28.3
2.9

Education
6 years or less
7 years or more

50.0
50.0

49.6
50.4

51.2
48.8

Wealth Index Tercile
1st
2nd
3rd

41.8
33.5
24.7

41.2
34.1
24.7

43.9
31.4
24.7

Church Attendance
1/month or more
Less than 1/month

26.2
73.8

24.7
75.3

31.4
68.6

Men should be the
authority
Yes
29.7
29.3
No
70.3
70.7
N
1739
1354
Source: Authors’ calculations of Paraguay ENDSSR Data, 2008
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31.2
68.8
385

Table 1.4: Multivariate logistic regression models of pre-union fertility in
Paraguay: Odds-ratios and standard errors, 2008
Covariates
Age
Under 20
20-24
25-29
30-34
35-44
Region
Gran Asunción
North
Central South
East
Language
Guaraní
Spanish and Guaraní
Spanish
Other

Model 1
-0.568**
0.476***
0.379***
0.326***

Model 2

-(0.107)
(0.092)
(0.091)
(0.100)

--0.785
(0.139)
0.741+ (0.128)
0.702* (0.120)

Model 3

-0.567**
0.483***
0.381***
0.331***

-(0.108)
(0.093)
(0.091)
(0.101)

-0.602**
0.522**
0.404***
0.378**

-(0.116)
(0.102)
(0.099)
(0.118)

-0.775
0.732+
0.689*

-(0.138)
(0.127)
(0.119)

-0.762
0.723+
0.681*

-(0.140)
(0.103)
(0.120)

-1.147
1.310
0.821

-(0.171)
(0.222)
(0.294)

-1.171
1.136+
0.833

-(0.176)
(0.234)
(0.298)

-1.303
1.531*
0.943

-(0.210)
(0.295)
(0.345)

Schooling
6 years or less
7 years or more

---

---

-0.883

-(0.108)

-0.916

-(0.114)

Wealth Tercile
Poorest
Middle
Richest

----

----

----

----

-0.762+
0.833

-(0.119)
(0.155)

Church Attendance
1/month or more
Less than 1/month

---

---

---

---

-0.744*

-(0.098)

Men should be the
authority
Yes
----No
----N
1,739
1,739
Note: Numbers in parentheses are standard errors
Source: Authors’ calculations of Paraguay ENDSSR Data. 2008
*p < .10; **p < .05; ***p<.01
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-1.130

-(0.155)
1,739

Figure 1.1: Total fertility rates, 1982-2008, Paraguay

Source: CEPEP 2008
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Figure 1.2: Observed and predicted age-specific fertility rates,
Paraguay 2008

Source: Authors’ calculations of ENDSSR 2008 data
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CHAPTER 2
Transitions to Adulthood in Central America: Trends in the Timing of Leaving
School, Sexual Initiation, First Marriage, and First Birth

2.1 Introduction
Leaving school, initiating sexual relationships, getting married, and having a first child
are important events in the transition to adulthood that impact individuals’ health, social,
and economic well-being throughout the life course. In much of the developing world,
both the timing and sequencing of these events are undergoing significant changes.
Sexual initiation occurs at increasingly younger ages, while median age at marriage is
either stagnant or rising (Ali and Cleland 2005; Blanc and Way 1998; Dixon-Mueller
2008; Remez et al. 2008). Moreover, the decline in age at sexual initiation has taken
place within a context of low contraceptive prevalence, increased risk of sexually
transmitted infections (STIs), and high rates of unintended pregnancy. The international
community has therefore deemed adolescent sexual activity a priority for both research
and policy outreach (Ali and Cleland 2005). Given that sexual activities occur within the
context of growing secondary education for adolescents, there is also a renewed focus on
understanding how increasing ages at leaving school relate to these behaviors (Lloyd
2005).
In addition to the significant part these four events play from life course and
public health perspectives, they also occupy an important role in demographic transition
patterns. As developing countries pass through the fertility transition, timing of events
such as sexual initiation and first birth shifts and affects total fertility rates (TFRs),
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among other life history parameters. Sexual activity during adolescence—and especially
prior to marriage—has increasingly been recognized as an important determinant of
changing fertility rates (Stover 1998). The phenomena of near-universal primary
education and increasing enrollment in secondary education have the potential to further
impact the timing of these transitions. Specifically, leaving school at older ages may
result in delays in the other three events and, indeed, many policies focus explicitly on
increased education for young women as a means to decrease adolescent fertility (Lloyd
2005).
Although the adverse consequences of early sexual initiation are well-known,
empirical knowledge of adolescent sexual behavior and reproductive health in the
developing world is surprisingly scarce. Most studies either focus on a small population,
primarily in sub-Saharan Africa, or on broad comparative and primarily descriptive
examinations of median age at sexual debut throughout the world. This study contributes
to the existing literature by analyzing trends in both the timing and the context within
which leaving school, sexual initiation, marriage and first birth occur in four countries in
Central America—a region with the highest adolescent fertility rates in Latin America
(Guttmacher Institute 2008a-d).

2.2

Background

2.2.1

The Fertility Transition in Central America

TFRs in Central America have declined as the region goes through the fertility transition
and currently range from 2.4 children per woman in El Salvador to 4.2 in Guatemala (UN
33

Data 2012). Yet, they remain higher than those of more developed Central American
countries—Costa Rica's TFR is 1.9—and most South American countries (UN Data
2012). Figure 2.1 shows the trajectories of the fertility decline in the four countries
analyzed in this study: El Salvador, Guatemala, Honduras, and Nicaragua.
[FIGURE 2.1 HERE]
While the TFRs in Figure 2.1 indicate that most of these countries are
approaching the end of the fertility transition, it is important to consider the path by
which most countries have undergone this transition. Rather than postponement of
marriage or first birth, stopping behavior drives the beginning of fertility decline (Bozon
et al. 2009; Chackiel and Scholnick 1996). Women continue to give birth to their children
at early ages, after which they employ various forms of fertility control to prevent future
pregnancies. Thus, the “left end” of the reproductive lifespan—adolescence—has
undergone little to no change. This seems to be the case in Latin America, where age at
first sex, age at first marriage, and age at first birth appear to have remained constant
throughout the fertility transition (Bozon et al. 2009; Chackiel and Scholnick 1996).
[FIGURE 2.2 HERE]
The age-specific fertility rates in Figure 2.2 show evidence for both stopping
behaviors and the lack of change in age at first birth, as well as some evidence pointing to
a shift toward a more dynamic “left end” of fertility in the four countries in our study.
Although rates have fallen in recent years, current levels of adolescent fertility in this
region remain higher than for Latin America as a whole (Guttmacher Institute 2008a-d;
UN Data 2012). Adolescent fertility rates in the four countries included in this analysis
ranged from 83 per 1,000 women in El Salvador to 113 per 1,000 women in Nicaragua in
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2010. In contrast, the adolescent fertility rate for the entire Latin American region is 73
per 1,000 women (UN Data 2012). The figures also show cross-national differences that
appear as countries go through the fertility transition at different paces. Guatemala, with
the highest TFR, shows approximately proportional decline in fertility at post-adolescent
ages, and almost no decline during ages 15-19. In contrast, El Salvador and Nicaragua,
with their relatively low TFRs, show declines in fertility at increasingly younger ages,
which may point to a transition toward postponing behaviors. In Honduras, substantial
changes appear at all ages and, in the past five years, adolescent fertility appears to have
decreased.

2.2.2

Events in the Transition to Adulthood: Schooling, Sexual Initiation,

Marriage, and Age at First Birth
In the developing world, the strength of the link between marriage and sexual debut
varies. However, it remains relatively strong in Latin America. Approximately 50% of
women in Latin America enter into a union during adolescence (Remez et al. 2008). In
Central America, between 77% and 95% of sexually active women aged 15-24 are in a
union5 (Blandón et al. 2006; Figueroa et al. 2006; Guttmacher Institute 2008b; Sabonge
et al. 2006). Thus, both sexual initiation and union are highly prevalent among
adolescents. While most literature in Latin America supports the consensus that marriage
rates are not changing, some evidence exists that marriage among adolescents is
declining compared to older cohorts (Guttmacher 2008a-d). This is consistent with
evidence from throughout sub-Saharan Africa, where age at marriage is increasing and
public health officials are concerned about the rise of premarital sex and its association
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with increased risk for STIs (Harrison et al. 2008; Mensch et al. 2006). The relationship
between sexual initiation and marriage in Central America may not be as clear as
described in summaries of the fertility transition throughout Latin America. Given that
delayed marriage is a sign of later stages of fertility decline, this change may be
characteristic of countries with lower TFRs—in this case, El Salvador and Nicaragua—
while we can expect the median age at marriage in Guatemala and Honduras to remain
more constant.
Age at sexual initiation and age at marriage are also strongly connected with age
at first birth in the literature on Latin America (Bozon et al. 2009; Chackiel and
Schkolnik 1996). However, similar to the mixed evidence regarding marriage timing, the
relationships among these variables may not be as straightforward as previously argued.
Bozon et al. suggest that as countries experience modernization there may be a
“decoupling” of these events (2009). Traditional norms of early marriage or taboos
against premarital sex have been found to weaken over time due to increased
modernization and urbanization (Heaton et al. 2002; Schwab Zabin et al. 2009). As
Central American countries undergo both of these changes, along with secularization and
increased access to contraceptives, age at first birth may separate from age at sexual
initiation over time.
While several analyses have focused on the relationships among age at sexual
initiation, age at marriage and age at first birth, an increasing literature is being developed
around the impact of schooling on these events. While the relationship between schooling
and marriage and first birth is fairly clear—educational disadvantage is strongly
associated with experiencing both events as an adolescent—the relationship between
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schooling and sexual initiation is more complicated (Singh 1998). In sub-Saharan Africa,
studies have found that higher levels of schooling among females are associated with
later sexual debut due to greater awareness of and tendency to change risky sexual
behaviors (Clark et al. 2009; Cleland and Ferry 1995; Marteleto et al. 2008; SauvainDugerdil et al. 2008). However, others question the strength of that relationship
(Biddlecom et al. 2008; Spriggs and Halpern 2008; Teitler 2002). Due to considerable
expansion in Central American education systems throughout the past decade, women’s
levels of schooling are increasing in the four countries included in this analysis. Despite
the mixed evidence in the literature for the nature of the association between school and
age at sexual initiation, considering the overall tendencies, we may expect that schooling
will be strongly associated with later ages marriage and first birth, and perhaps more
weakly with sexual debut.
Previous analyses of the age at sexual initiation in Latin America tend to focus on
single survey years of primarily South American countries with little focus on either
Central America or close examination beyond the median timing of sexual, marital, and
fertility behaviors during adolescence. In addition, other variables that have been shown
to mediate these behaviors—schooling, region, and various sociocultural factors—have
rarely been considered. A study by Samandari and Speizer (2010) includes some of these
indicators, but confines itself to variables that appeared in the last four surveys for every
country. Moreover, many studies of sexual initiation employ statistical analyses that do
not adjust for age structure and rely either on current status or recall data alone instead of
using survival analysis, which is the most appropriate method for analyzing these data for
15-24 year olds due to censoring (Mensch et al. 2006; Zaba et al. 2004).
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The present study fills existing gaps in the literature by using survival analysis to
examine trends in timing of early reproduction-related events in Central America over the
past two decades. Overall, the fertility transition in this region has been characterized by
little change in marriage rates or age at first birth and by large regional variation both
across and within countries, and has occurred alongside rising female education levels
(Bozon et al. 2009). The objective of this study is to examine patterns and correlates of
ages at leaving school, sexual initiation, marriage and first birth in a comparative analysis
of four countries in Central America. First, we will describe how the ages at leaving
school, sexual initiation, first marriage, and first birth vary by cohort and across countries
over the past two decades of reproductive health surveys. Then, we will employ Cox
proportional hazard models using only the most recent surveys from each country to
examine how the events of interest vary by birth cohort, region, wealth, indigenous
identity, religion, schooling, experience of abuse, and female empowerment.

2.3

Data and Methods

2.3.1

Data

This study uses data from both Demographic and Health Surveys (DHS) and
Reproductive Health Surveys (RHS). Of the seven countries in Central America, four—
El Salvador, Guatemala, Honduras and Nicaragua—have DHS or RHS data from four
surveys, at least one of which is from the past seven years. National surveys of Belize and
Costa Rica were discounted because their most recent data collection occurred in 1999.
Panama does not provide a publicly available nationally representative survey with
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demographic and health information. Information about the surveys for each country
included in this analysis is presented in Table 2.1. Due to the focus on the transitions to
adulthood in this study, we restrict the sample to women ages 15-24 at time of interview.
[TABLE 2.1 HERE]

2.3.2

Methods

Because women were asked their age at each event at the time of interview, this analysis
will use a combination of recall data (for those who have experienced an event) and
current-status data (for those who have not). Survival analysis takes into account the large
portion of women censored at each age and is therefore the most appropriate method for
the examination of trends in timing of events among women ages 15-24 (Zaba et al.
2004; Mensch et al. 2006).
In order to identify any inconsistencies in the data, age at first birth was crosschecked with age at sexual initiation. First, anyone who reported an age at first birth prior
to her 9th birthday was dropped because birth at such young ages is either highly unlikely
or physiologically impossible (Wood 1994). Only a negligible number of cases in each
country fit this criterion. Second, anyone who reported an age at first birth prior to age at
sexual initiation was dropped from the analysis (n=3 in El Salvador, n=2 in Guatemala,
and n=10 in Nicaragua). Women whose responses were inconsistent were more likely to
report younger ages of first birth and sexual initiation. They were excluded from analysis
due to concerns we will address later regarding validity of data on sexual behavior.
Regardless of method, the vast majority of papers using multiple DHS present
data grouped by survey. In order to determine how ages at quitting school, sexual
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initiation, first marriage and first birth may have changed over time, this analysis instead
presents data grouped by birth cohort. Table 1 showed the different birth cohorts
corresponding to various surveys in each country. To facilitate comparison of results
across countries, cohorts were created in five to six year increments from 1962 to 1993
for all women ages 15-24 at the time of interview. Table 2.2 shows birth cohort years and
sample sizes for each country. The earliest and latest cohorts both consist of 6 years in
order to avoid a final cohort of just two birth years. Due to the small number of women
assigned to the 1962-1967 cohort in Nicaragua, analyses exclude the cohort for that
country.
[TABLE 2.2 HERE]
The first aim of this paper is to describe how ages at quitting school, sexual
initiation, first marriage, and first birth vary by cohort and across countries. To achieve
this aim we use all four surveys available for each of the four countries. Using the
Kaplan-Meier estimates of the survival function to examine the timing of events, we
present the ages at which 5%, 25%, 50%, and 75% of female respondents have
experienced these particular events.
The second aim of this paper is to examine how quitting school, sexual initiation,
age at marriage, and age at first birth vary by several demographic and sociocultural
factors across countries and cohorts. To achieve this aim we use only the most recent
survey from each country. This strategy allows for examination of a wider range of
variables added in recent iterations of surveys. Using age as the analysis time, we employ
Cox proportional hazards regression models to estimate the association between each
event and demographic and sociocultural variables.
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2.3.3

Dependent Variables

The RHS and DHS are administered by different agencies and in different years, and the
questions—and the wording of those questions—are not standardized across surveys and
years. For example, Honduran respondents were not asked the age at which they quit
school. For those who did not currently attend school, we determined the age they quit
based on their completed years of schooling added to the median age of entering school
in that country. A direct question about age at sexual initiation was asked in every survey.
In Guatemala, women were asked the age at which they began living with a husband or
partner, whereas women in the other three countries were asked how old they were when
they began their first marriage or union. Finally, the RHS does not include a direct
question about age at first birth. In the case of no direct question, we determined age at
first birth using reproductive histories by matching a mother’s age in months to the month
of her first live birth.

2.3.4

Independent Variables

The RHS and DHS are utilized to capture information on the current status of each
respondent. We are therefore restricted regarding characteristics of respondents at the
exact time of events. This analysis will include nine independent variables—birth cohort,
region, wealth quintile, indigenous identity (where applicable), sex education, schooling,
religious devotion (where applicable), experience of emotional or physical abuse, and
empowerment—that either capture the characteristics of a respondent at the time of each
event or that we assume to have remained constant since that event. Birth cohorts
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correspond to the most recent two cohorts in Table 2.2. Region (urban or rural) was
coded by the interviewer based on the location of the household in which a woman lived
at the time of the survey. Wealth quintile is provided by the surveys based on asset
indices developed by Filmer and Pritchett (2001).
Two variables--religion and indigenous identity--were only available in two
countries. A variable for self-identification as indigenous appeared in the Guatemala and
Nicaragua surveys. Only El Salvador and Nicaragua included religion variables. Both
included a question asking respondents to indicate which religion they belonged to--none,
Catholic, or Protestant. El Salvadoran respondents were then asked their level of religious
devotion. Those who responded that they were "completely," "very," or simply "devoted"
to their religion were coded as either devout Catholic or devout Protestant. Those who
responded that they were "a little" or "not at all" devoted were coded as not devout
Catholic or not devout Protestant. Nicaraguan respondents were asked how often they
attended religious services. Those who said "once a week or more" were coded as devout,
and those who answered "once a month or more" were coded as not devout. This strategy
produced 5 categories of religious devotion: Catholic--devout, Catholic--not devout,
Protestant--devout, Protestant--not devout, and none.
We included two variables to capture education and schooling. A variable for
whether or not a respondent was in school at the time of each event was created based on
responses to two questions during the interview: Does she currently attend school? If not,
how old was she when she quit attending school? We also included a dichotomous
variable for whether or not a respondent received sex education in school.
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We added two variables intended to capture the personal and cultural views of
respondents. In every survey, women were asked if they had ever experienced abuse-either emotional or physical. In addition, we included an empowerment variable, the
construction of which is outlined in Table 2.3. Using as a guide the empowerment
measures of Upadhyay and Karasek (2012), we created a dichotomous variable dividing
respondents into A) those who agreed with any of a set of opinions limiting women's
decision-making power and rights; and B) those who disagreed with all those opinions.
[TABLE 2.3 HERE]

2.3.5

Analytic Strategy

Because independent variables capturing respondents’ characteristics at the timing of
each event are scarce, and would be further limited if we were confined to those that
appear in all four surveys for all four countries, the second section of this analysis uses
only the most recent survey for each country. We run Cox proportional hazard regression
models in order to determine how the hazard of experiencing an event (quitting school,
sexual debut, first marriage, or first birth) relates to demographic, socioeconomic and
sociocultural variables. For each country and event, we estimate two models: Model 1
includes birth cohort, region, wealth quintile and indigenous identity if applicable, therein
testing these factors prior to their presumed modification by schooling. In Model 2, we
add a time-varying dummy variable for whether or not a respondent was in school when
she experienced an event, as well as sex education, experience of abuse, and
empowerment variables.
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2.4

Results

2.4.1

Descriptive Statistics

Results from Kaplan-Meier estimates of the survival functions for the events of interest
show, with the exception of schooling, very little change throughout the past three
decades. Figures 2.3a-d show the ages at which 5%, 25%, 50%, and 75% of respondents
experienced leaving school, sexual initiation, marriage and first birth across countries and
cohorts. Missing values either mean no observations (or too few) for that birth cohort or
not enough exposure time—for example, we have censored data for the most recent birth
cohorts who were ages 15-19 during interviews and therefore cannot yet determine
percentages for these women.
The ages at which respondents left school in El Salvador, Guatemala, Honduras
and Nicaragua reflect the expansion of education throughout the region (Figure 2.3a).
The youngest cohorts in El Salvador and Nicaragua currently have the highest median
age at leaving school--17 years. While this number has only recently been reached by
Nicaragua, it was the same in El Salvador for the preceding 1978-82 and 1983-87 birth
cohorts. Guatemala and Honduras both show an increase in the median age at leaving
school over the past 3 birth cohorts. Individuals in the 5th percentiles of all countries
appear to hold steady at 12 years, with the exception of Guatemala where it has only
recently risen to 10 years.
[FIGURE 2.3a HERE]
Age at sexual debut remained relatively constant in the four countries surveyed
and presented very little variance by birth cohort (Figure 2.3b). With the exception of
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Nicaragua, where sexual initiation appears to occur one year earlier than the other
countries, this event occurs around the age of 16 for approximately 25% of women. The
median age of sexual initiation is between 18 and 19 years for all four countries and
generally does not vary by cohort, with the exception of the earliest cohorts in El
Salvador and Honduras. By the ages of 21 or 22, 75% of women have experienced sexual
initiation. The younger extreme (5% having experienced the event) appears to have
settled at the age of 13 for El Salvador and Nicaragua, and has increased to 14 for the
youngest cohorts in Honduras and Guatemala.
[FIGURE 2.3b HERE]
The median age at first marriage ranges from 18 to 20 but is again consistently
lower in Nicaragua (Figure 2.3c). In Guatemala and Nicaragua there appears to be a small
progression to later ages at first marriage by cohort. Marriage data for Honduras were
largely incomplete, which accounts for the lack of observations in that country. El
Salvador and Guatemala consistently have the latest age at which 75% of women report
first marriage: 24 years. At the left side of the distribution, Nicaragua is differentiated
from the other countries in that 5% of women in most cohorts had married by age 13.
Conversely, El Salvador had the highest age--17 years--at which 25% of women had
married.
[FIGURE 2.3c HERE]
Median ages at first birth have converged around 20 years in the younger cohorts
(Figure 2.3d). In contrast to the calculations of age at sexual initiation and age at first
marriage, women in Nicaragua appear to experience first birth at the same ages as women
in the other three countries. In most cohorts for all countries, 25% of women had given
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birth by the time they were 17. There seem to be no strong patterns across cohorts, and
the median holds fairly stable at 19 to 20 years. At the right end of the distribution, 75%
of women have experienced a first birth by ages 24 or higher for all countries except
Honduras, which did not have enough observations to display a full distribution for the
most recent cohorts.
[FIGURE 2.3d HERE]

2.4.2

Cox Proportional Hazards Models

In order to further develop this analysis, and to determine how events vary according to
the factors identified by previous studies in other developing countries, we employ Cox
proportional hazards models to determine risk of experiencing an event at each age. This
section uses the most recent survey from each country--El Salvador 2008 RHS,
Guatemala 2008 RHS, Honduras 2005-06 DHS, and Nicaragua 2006 RHS.
Table 2.4 shows descriptive characteristics of the analytical sample. Guatemala
and Honduras have the highest percentage of respondents living in rural areas (57% for
both), while about half of respondents in the other two countries are characterized by a
rural region of residence. In Guatemala, 36% of respondents self-identified as indigenous,
while the percentage was predictably much lower in Nicaragua, at 6%. Sex education
varied widely across countries, with El Salvador having the highest at 80%, compared to
Honduras with the lowest at 37%. Nicaragua had a higher percentage of Catholics than El
Salvador, as well as a higher portion who identified as devout (27% compared to 17%).
Those who were Protestant in Nicaragua were also more likely to be devout, and El
Salvador had a larger percentage of respondents who did not identify with any religion.
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Honduras had the lowest percentage of respondents reporting having been abused in their
lives, while the other three countries varied from 20% in El Salvador to 32% in
Guatemala. Over 40% of women in Honduras and Nicaragua were classified as
"empowered" based on the dichotomous definition outlined in Table 3.
[TABLE 2.4 HERE]
The results of Cox proportional hazards regressions by country for the events of
quitting school, sexual initiation, marriage and first birth are presented in Tables 2.5a-d.
All models control for birth cohort, although it is important to note that the age
distribution for the first and second birth cohorts in each country is different. The oldest
cohort includes women ages 20-24 at interview and therefore, by construction, has a
younger distribution of events. By contrast, the most recent cohort consists of women
ages 15-19 at interview and will necessarily have a later distribution of events to due to a
greater degree of censoring.
In El Salvador (Table 2.5a), while rural residence is associated with a decreased
hazard of quitting school at each age, it is not significantly related to age at sexual
initiation, marriage or first birth. As expected, higher degrees of wealth are associated
with lower hazards of each event. However, in the case of sexual initiation, marriage, and
first birth, wealth appears to be mediated by the inclusion of other variables. Both
education variables--sex education and being enrolled in school--are significantly related
to lower hazard of experiencing each event. Compared to devout Catholics, all other
religious categories had higher hazards of experiencing each event at each age. However,
devout Protestants were only marginally different from devout Catholics. Non-devout
Protestants and non-religious individuals had the highest hazard ratios when compared to
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devout Catholics, with the exception of results for age at first birth, in which only nonreligious women differed substantially from devout Catholics. Women who reported
experiencing some form of abuse in their lifetimes had higher hazard of school exit and
sexual debut at each age, but not for other events. The empowerment variable was only
significant for one event--a lower hazard of quitting school.
[TABLE 2.5a HERE]
Unlike El Salvador, rural region of residence was associated with an increased
hazard of leaving school at each age in Guatemala (Table 2.5b). To varying degrees, rural
women had lower hazards of experiencing the other three events. In general, wealth was
associated with lower hazards of each event. Controlling for wealth and region,
indigenous identity was consistently associated with a lower hazard of every event, as
were sex education and enrollment in school. The abuse and empowerment variables
were significantly related to age at each event. With the exception of leaving school, ever
having been abused was associated with a higher hazard of experiencing sexual initiation,
marriage and first birth at each age. Those who fell into the empowerment classification
had significantly lower hazards of experiencing each event.
[TABLE 2.5b HERE]
In Honduras, rural residence continues to be associated with a higher hazard of
quitting school at each age, but with a lower hazard of experiencing the other three events
(Tablc 2.5c). Wealth is again mediated by the addition of other variables in Model 2.
Consistent with Guatemala, sex education and school enrollment were associated with
lower hazards of each event. Ever having been abused is associated with a higher hazard
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of sexual initiation, marriage and first birth at each age. However, empowerment is only
significantly related to a lower hazard of quitting school.
[TABLE 2.5c HERE]
In Nicaragua, rural region of residence is again associated with a higher hazard of
quitting school, but has minimal significance in models for sexual initiation and first birth
(Table 2.5d). Rural women did, however, have a higher hazard of marrying at each age in
both models. While there was not a strong relationship for lower levels of wealth
compared to the poorest quintile, the highest two wealth quintiles had significantly lower
hazards than the first quintile. Indigenous women had lower hazards of quitting school
and getting married at each age, but the variable was not significantly related to age at
sexual initiation or first birth. Receiving sex education and being in school were again
related to higher hazards of each event. Similar to results for El Salvador, devout
Catholics had significantly lower hazards of experiencing events compared to Protestants
and non-religious women. Also similar to El Salvador, non-devout Protestants and nonreligious women had the highest hazards of experiencing events. While devout
Protestants did have higher hazards than devout Catholics for quitting school and getting
married, the hazard ratios for sexual initiation were only marginally significant, and were
not significant for first birth. Ever having been abused was associated with an increased
hazard of experiencing each event at each age, while empowerment was associated with a
decreased hazard for all events except age at first birth.
[TABLE 5d HERE]
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2.5

Discussion

Results from the Kaplan-Meier survival estimates in the first half of this study show that
the age distributions for important events during the transition to adulthood have
undergone little to no change over the past two decades. This is further evidenced by the
relatively stagnant adolescent fertility rates in Central America. While education systems
are indeed expanding and being in school has a strong negative relationship with age at
leaving school, sexual debut, marriage, and first birth, this study has identified several
factors that may also be of use to public health officials and demographers who often
remain perplexed as to why trends in Latin America are not following those of other
developing countries.
Timing of events in the transition to adulthood tends to be highly correlated with
region in other studies. Age at first sex is consistently lower in rural areas compared to
urban areas in Central America (Blandón et al. 2006; Figueroa et al. 2006; Remez et al.
2008; Sabonge et al. 2006). However, when included in regressions with schooling and
wealth variables, this study found that rural region of residence only remained significant
in Guatemala and Honduras. In addition, rural women were more likely to leave school at
each age but less likely to experience other events, which points to the need for a more
thorough examination of adolescent life in rural and urban areas. One example of an
interaction that could be significant is found in a Dodoo et al. (2007) study which
concluded that urban poor in Kenya were significantly more likely to have early sexual
debut and a greater number of sexual partners than their rural counterparts. This, in
addition to the present study, indicates that factors in both urban and rural areas could
contribute to earlier sexual initiation. In Central America, adolescents from both urban
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and rural areas may have similar ages at sexual initiation for entirely different reasons.
Young women in urban areas may be more susceptible to modernization and the resulting
loss of traditional norms and taboos discussed by Bozon et al. (2009), and therefore
experience early sexual initiation “decoupled” from the institution of marriage. In
contrast, young women in rural areas may be more likely to experience sexual initiation
during adolescence because they are more likely to marry during adolescence
(Guttmacher Institute 2008a-d).
Similar to Samandari and Speizer (2010), we find that higher socioeconomic
status measured by an asset index is associated with a delay in events. However, in both
El Salvador and Honduras, the strength of this relationship is rendered insignificant by
the inclusion of education and other variables in the regressions. Specifically, there is not
a marked difference among the first, second and third wealth quintiles. Predictably, the
fifth (richest) quintile is always significantly different from the poorest; however, it is at
times the only quintile with this distinction. In a region that is characterized by high
degrees of economic inequality, these results show that this inequality flows into
transitions to adulthood as well--and, accordingly, into the health and social well-being of
individuals through the life course.
Indigenous women in Latin America have a long history of marginalization,
especially in terms of their health. This has been the subject of multiple studies in
Guatemala, and considerably fewer in Nicaragua--the only other country for which we
have data on indigenous identity. However, we found that when controlling for other
variables, indigenous women were in fact less likely to experience events compared to
non-indigenous women. In bivariate regressions, indigenous women appeared to have
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marginally higher hazards of leaving school and getting married at each age in
Guatemala, but given multivariate regression results, this appears to be sufficiently
explained by region and wealth.
We attempted to capture education in two variables--a simple measure of whether
a respondent was in school, and an indicator of whether or not she received sex education
within the schooling system. While sexual education has been linked to contraceptive use
in the United States and other developed countries, studies focused on this as a factor in
transitions to adulthood in developing countries are sparse (Lindberg and Maddow-Zimet
2011). Although the actual content of sex education in the four countries is unknown,
Lindberg and Maddow-Zimet find that both abstinence and contraceptive education were
associated with delayed age at sexual initiation (2011).
As expected, school enrollment significantly decreased the hazard of experiencing
each event in all countries. The magnitude of the decreased hazard also strengthened
from sexual initiation to marriage to first birth in each country. Moreover, the addition of
schooling in Model 2 modified the hazards of all other independent variables. Despite
these significant results, it is important to qualify that our measure of schooling is
relatively simplistic. A closer analysis of level of schooling ultimately achieved, either by
using longitudinal data or by restricting the sample to respondents who have completed
their schooling, would enable a better discussion of the impact of schooling. Our variable,
although admittedly crude, nevertheless points toward a strong negative relationship
between being in school and experiencing sexual initiation, marriage or first birth at each
age.

52

While Latin America continues to be a predominantly Catholic region, the
number of people affiliated with Protestant faiths has increased in recent years. The
extent to which this has occurred varies across countries, as does the extent of the
conservatism among Catholics and different Protestant denominations. The most
conservative leaders in these religions advocate adherence to strict moral standards that
condemn sexual activity and childbirth prior to marriage (McKinnon et al. 2008; Ogland
et al. 2010). Two studies in Brazil found that both Catholic and Protestant women were
less likely to experience a first birth during adolescence compared to women with no
religious affiliation (McKinnon et al. 2008; Ogland et al. 2010). Building on this
literature, our study replicates these findings and adds an additional element--level of
devotion. One of the strengths of this study is in the specificity of the religion variable-albeit only available for El Salvador and Nicaragua. Being able to distinguish between
devout and nominal Catholics and Protestants, we have produced some of the first results
that not only illuminate the differences between the two religions, but also the differences
between those who are more likely to follow religious dogma and those who are not. This
study therefore contributes to a gap in the literature that has become increasingly
apparent as evangelicalism, especially, strengthens its presence in Latin America.
While ever experiencing physical or emotional abuse was not strongly related to
timing of events in El Salvador, it was strongly predictive of experiencing sexual
initiation, marriage, and first birth at younger ages in the three other countries. In order to
capture maltreatment for all women, regardless of marital status, our measure is broad
and includes both child and domestic abuse. Our findings contribute to a growing
literature on the potentially detrimental impacts of experiencing abuse. While several

53

studies have identified factors contributing to abuse and domestic violence in particular,
relatively little is known about how abuse affects long-term health in this region (Ellsberg
et al. 2000; Flake and Forste 2006). In the United States, Springer et al. (2007) found that
child maltreatment was linked to several negative mental and physical health outcomes in
adulthood, and a study in Nicaragua by Ellsberg et al. (1999) found that domestic
violence was related to emotional distress. Our findings add to this literature by linking
maltreatment to earlier cessation of formal schooling in the case of Nicaragua and El
Salvador, and to earlier timing of sexual debut, marriage and first birth in most countries.
Perhaps premature entrance into these transitions highlights the mechanisms through
which abuse negatively impacts health later in the life course.
While empowerment measures vary from study to study and, in this research,
from country to country, they are generally found to be associated with positive
reproductive health outcomes, such as contraceptive use, lower fertility, and increased
birth spacing (Upadhyay and Karasek 2012). However, these relationships have been
found to be weaker in the sub-Saharan African context. We find similarly inconsistent
results. While our empowerment variables in Guatemala and Nicaragua were highly
significant and associated with delaying events, they were not strongly associated with
the timing of those events in El Salvador or Honduras. As Upadhyay and Karasek (2012)
conclude, this study supports the need for further research on what measures are most
appropriate for various contexts in addition to the need for understanding the mechanisms
through which empowerment indicators operate.
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2.6

Limitations

There is a substantial literature on the validity of sexual behavior data. While marriage
and first birth appear to be events that are easily and accurately measured (Mensch et al.
2006), measurement of sexual activity at young ages is subject to inaccuracies for several
reasons. First, adolescents and unmarried individuals may be more likely to underreport
sexual activity at younger ages and prior to marriage because of conservative social
pressures (Singh et al. 2000; Zaba et al. 2004). In addition, misreporting may occur when
an individual has experienced nonconsensual sex (Singh et al. 2000). Recall bias is also a
concern, although this should have little impact on the results in this analysis because we
have restricted the sample to women ages 15 to 24 in each survey. An evaluation of the
extent to which misreporting and subsequent biases affect the analysis is difficult, and
any interpretation of the results of analyses of sexual behavior must take this into
account. 6
In addition to misreporting, there is a concern about the precise definition of
sexual initiation, and how respondents define having experienced this event. The wording
of the question in both the DHS and RHS is the same: How old were you when you had
your first sexual relation? The exact type of relation is therefore not known, and this
points to the need for either qualitative research or additional more specific survey
questions in order to assess risk for STIs and pregnancy. Nevertheless, while not all
sexual relations put one at risk for pregnancy, we assume that most put one at risk for
STIs, and the relevance of this study for family planning programs remains unchanged.
In our regressions, we are limited by the lack of information on characteristics of
the respondent at the time of each event. In order to assess variation we make
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assumptions that a woman’s region of residence, wealth, religious affiliation, and
empowered attitudes at the time of interview were unchanged from those at the time of
each event. In addition, we utilize a relatively crude measure of school attendance
without taking into account level of education due to the fact that approximately 50% of
our sample in each country is still attending school. While education level at the time of
event may be helpful, we are unable to capture a respondent’s completed education. Our
measure assumes that all respondents in school at a certain age are at the same level of
schooling at that age. However, a 15 year old who is in school but bound for higher
education is different from a 15 year old who drops out at age 16. Future studies may
address this by selecting a sample of older women who have completed their education,
although this would inherently lead to a greater concern for recall bias which was not a
large concern for our study.

2.7

Conclusion

This study identifies several variables that may produce shifts in timing of transitions to
adulthood both within and across countries and have implications for both demographic
trends and family planning policies. Ages at sexual initiation, first marriage, and first
birth indeed appear to have remained relatively constant in El Salvador, Guatemala,
Honduras, and Nicaragua throughout the past 20 years. Yet, the ages at which young
women leave school have increased. While being enrolled in the school system is
strongly associated with delays in other events, other factors are clearly at play, and a
dismissal of this region as one in which these events are unchanging would be shortsighted. Our research will be especially relevant as Central American countries approach
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the end of their fertility transitions and family planning programs reach farther into
outlying areas. The relationship between schooling and these events will be of particular
interest as education systems continue to expand in this region. Ultimately, this study
points to the need for future research that examines factors mediating the timing of the
events themselves as well as changing relationships among those events.
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Table 2.1: RHS/DHS survey years and population size used for analysis
Survey years
First
Second
Third
Fourth
# Women 15-24 years
First
Second
Third
Fourth
Birth cohort
First
Second
Third
Fourth

El Salvador

Guatemala

Honduras

Nicaragua

1993
1998
2003
2008

1987
1995
2002
2008

1991/92
1996
2001
2005/06

1992/93
1998
2001
2006

2,318
4,753
3,753
3,775

2,196
5,221
3,358
5,819

3,416
2,830
3,139
8,352

2,724
5,800
5,548
5,370

1968-78
1973-83
1977-88
1983-93

1962-72
1970-80
1977-87
1983-94

1966-77
1971-81
1973-86
1980-91

1967-78
1973-83
1976-86
1981-92
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Table 2.2: Birth cohort years and sizes for women 15-24 in El Salvador, Guatemala,
Honduras, and Nicaragua
Cohort
1
2
3
4
5
6
Total

Years
1962-67
1968-72
1973-77
1978-82
1983-87
1988-93

El Salvador
-1,074
3,342
4,315
3,686
2,122
14,539

Guatemala
1,010
2,139
2,621
3,472
3,747
3,559
16,548
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Honduras
282
1,999
3,390
3,949
4,890
3,090
17,600

Nicaragua
19
1,366
4,007
6,429
5,201
2,116
19,138

Table 2.3: Construction of Empowerment Variable
El Salvador
Guatemala
Honduras
Agrees that a wife must always
X
X
obey her husband
Agrees that a woman does not
X
the right to decide on her own
about contraception
Agrees that wife is obligated to
X
have sex with her husband
Agrees that husband sometimes
X
X
has the right to hit his wife
Agrees that important decisions
X
should be made by men
X: This question appeared in the survey for that country.
Empowerment=0 if respondent answered yes to any of the questions.
Empowerment=1 if respondent answered no to all of the questions.
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Nicaragua
X

X
X

Table 2.4: Descriptive Characteristics of Analytical Sample (Percentages)
El Salvador
(2008)

Guatemala
(2008)

Honduras
(2005-06)

Nicaragua
(2006)

Birth Cohort
1983-87
1988-94

42
58

39
61

67
33

59
41

Region
Urban
Rural

51
49

43
57

43
57

51
49

Wealth Quintile
First (poorest)
Second
Third
Fourth
Fifth (richest)

20
23
20
20
18

21
22
22
20
15

20
21
20
19
19

23
24
21
19
14

Indigenous

n.a.

36

n.a.

6

Received Sex
Education

81

50

39

60

17

n.a.

n.a.

27

Variable

Religion
Catholic--devout
Catholic--not
devout
Protestant-devout
Protestant--not
devout
None

30

25

19

24

14
21

7
16

Ever abused

20

32

8

25

Empowerment

30

33

42

46

3001

5639

7235

4728

N

Sources: Authors' calculations of El Salvador FESAL-2008; Guatemala ENSMI-2008; Honduras
ENDESA-2005/06; Nicaragua ENDESA 2006
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Table 2.5a: El Salvador 2008 Cox Proportional Hazards Model (Hazard Ratios)
Quit School
(1)
(2)
Cohort
1983-87
1988-93

Sexual Initiation
(1)
(2)

Marriage
(1)
(2)

First Birth
(1)
(2)

-0.881**
(0.043)

-0.885*
(0.043)

-0.817***
(0.043)

-0.848**
(0.044)

-0.929
(0.057)

-0.975
(0.059)

-0.805**
(0.054)

-0.848*
(0.057)

0.863*
(.051)

0.851**
(0.051)

1.07
(0.068)

1.10
(0.070)

1.01
(0.071)

1.06
(0.075)

1.05
(0.079)

1.13
(0.086)

--

--

--

--

--

--

--

--

0.732***
(0.047)
0.552***
(0.040)
0.461***
(0.038)
0.262***
(0.026)

0.797**
(0.052)
0.634***
(0.046)
0.561***
(0.048)
0.334***
(0.034)

0.846*
(0.061)
0.699***
(0.055)
0.645***
(0.057)
0.427***
(0.043)

0.967
(0.071)
0.865+
(0.070)
0.847+
(0.078)
0.632***
(0.066)

0.922
(0.072)
0.675***
(0.072)
0.602***
(0.059)
0.297***
(0.035)

1.09
(0.086)
0.879
(0.078)
0.853
(0.087)
0.495***
(0.062)

0.790***
(0.065)
0.580***
(0.053)
0.517***
(0.054)
0.267***
(0.034)

0.960
(0.080)
0.811*
(0.076)
0.834
(0.091)
0.544***
(0.072)

Region
Rural
Wealth
Quintile
First
(Poorest)
Second
Third
Fourth
Fifth
(Richest)
Sex
education

0.546***
(0.031)

0.784***
(0.050)

0.824**
(0.057)

0.863*
(0.061)

n/a

0.539***
(0.032)

0.413***
(0.027)

0.230***
(0.017)

--

--

--

--

1.17*
(0.085)
1.28**
(0.104)
1.42***
(0.124)
1.63***
(0.125)

1.26**
(0.100)
1.17+
(0.102)
1.51***
(0.139)
1.74***
(0.143)

1.17+
(0.106)
1.27*
(0.125)
1.51***
(0.157)
1.59***
(0.147)

1.22*
(0.117)
1.25*
(0.132)
1.13+
(0.152)
1.45***
(0.144)

1.15*
(0.064)

1.25***
(0.073)

1.08
(0.072)

1.12
(0.079)

0.834**
(0.045)

0.948
(0.055)

0.898
(0.059)

1.08
(0.074)

In School
n/a
Religion
Catholic-devout
Catholic-not devout
Protestant-devout
Protestant-not devout
None
Ever
abused
Empowerment

N
3001
3001
3001
3001
Numbers in parentheses are standard errors.
+ p <.10; * p <.05; ** p <.01; *** p <.001
Sources: Authors' calculations of El Salvador FESAL-2008
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3001

3001

3001

3001

Table 2.5b: Guatemala 2008 Cox Proportional Hazards Model (Hazard Ratios)
Quit School
(1)
(2)

Sexual Initiation
(1)
(2)

Marriage
(1)
(2)

First Birth
(1)
(2)

Cohort
1983-87

--

--

--

--

--

--

--

--

1988-94

0.962
(0.034)

1.03
(0.037)

0.736***
(0.028)

0.842***
(0.034)

0.745**
*
(.030)

0.854**
*
(0.037)

0.796**
*
(0.035)

0.915+
(0.043)

1.17***
(0.048)

1.14**
(0.047)

0.905*
(0.040)

0.869**
(0.040)

0.946
(0.044)

0.888*
(0.044)

0.870**
(0.043)

0.804***
(0.042)

--

--

--

--

--

--

--

--

Second

1.22***
(0.061)

1.35***
(0.068)

0.801***
(0.042)

0.882*
(0.051)

0.814**
(0.049)

1.18**
(0.062)

1.48***
(0.080)

0.633***
(0.035)

0.782***
(0.048)

Fourth

0.838**
(0.051)

1.18*
(0.077)

0.569***
(0.036)

0.851*
(0.597)

0.458***
(0.035)

0.720***
(0.059)

0.304***
(0.024)

0.570***
(0.050)

0.493***
(0.048)

0.760**
*
(0.044)
0.615**
*
(0.038)
0.526**
*
(0.037)
0.226***
(0.021)

0.842**
(0.056)

Third

0.750**
*
(.041)
0.598**
*
(0.035)
0.537**
*
(0.036)
0.237***
(0.021)

0.564***
(0.058)

0.869***
(0.032)

0.832**
*
(0.031)

0.760***
(0.030)

0.694***
(0.030)

0.831**
*
(0.035)

0.756**
*
(0.034)

0.809**
*
(0.036)

0.743**
*
(0.036)

Region
Rural
Wealth
Quintile
First
(Poorest)

Fifth
(Richest)
Indigenous

0.746**
*
(0.048)
0.830*
(0.061)

0.796**
(0.055)
0.862+
(0.068)

Sex
education
0.621***
(0.025)

0.821***
(0.039)

0.833***
(0.042)

0.843**
(0.043)

n/a

0.521***
(0.026)

0.439***
(0.024)

0.266***
(0.018)

0.949
(0.034)

1.47***
(0.058)

1.38***
(0.058)

1.40***
(0.062)

0.756***
(0.030)

0.786***
(0.036)

0.722***
(0.036)

0.842**
(0.044)

In School
n/a
Ever abused
Empowerment

N
5639
5639
5639
5639
Numbers in parentheses are standard errors.
* p <.05; ** p <.01; *** p <.001
Sources: Authors' calculations of Guatemala ENSMI-2008
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5639

5639

5639

5639

Table 2.5c: Honduras 2005/06 Cox Proportional Hazards Model (Hazard Ratios)
Quit School
(1)
(2)

Sexual Initiation
(1)
(2)

Marriage
(1)
(2)

First Birth
(1)
(2)

Cohort
1980-87

--

--

--

--

--

--

--

--

1988-91

0.801***
(0.023)

0.814***
(0.024)

0.651***
(0.030)

0.736***
(0.034)

0.603***
(0.032)

0.688***
(0.036)

0.582***
(0.041)

0.659**
(0.046)

1.11**
(0.044)

1.10*
(0.043)

0.878**
(0.042)

0.801***
(0.039)

0.938
(0.049)

0.852**
(0.044)

0.966
(0.055)

0.873**
(0.050)

--

--

--

--

--

--

--

--

1.01
(0.039)
0.952
(0.041)
0.861**
(0.044)
0.653***
(0.040)

1.02
(0.040)
1.00
(0.044)
0.937
(0.050)
0.734***
(0.046)

0.883*
(0.043)
0.784***
(0.042)
0.589***
(0.037)
0.365***
(0.027)

0.955
(0.046)
1.02
(0.055)
0.889+
(0.058)
0.667***
(0.052)

0.931
(0.048)
0.814***
(0.046)
0.578***
(0.040)
0.306***
(0.026)

1.01
(0.052)
1.08
(0.062)
0.916
(0.065)
0.608***
(0.053

0.867*
(0.048)
0.714***
(0.039)
0.530***
(0.039)
0.298***
(0.027)

0.922
(0.051)
0.916
(0.057)
0.819**
(0.063)
0.609**

Region
Rural
Wealth
Quintile
First
(Poorest)
Second
Third
Fourth
Fifth
(Richest)

*

'(0.057)

Sex
education
0.821***
(0.021)

0.751***
(0.033)

0.715***
(0.034)

0.726***
(0.038)

n/a

0.418***
(0.021)

0.369***
(0.021)

0.307***
(0.021)

0.985
(0.051)

1.52***
(0.086)

1.34***
(0.084)

1.31***
(0.090)

0.924*
(0.028)

0.968
(0.036)

0.931+
(0.038)

0.935
(0.041)

In School
n/a
Ever
abused
Empowerment

N
7235
7235
7235
7235
7235
Numbers in parentheses are standard errors.
* p <.05; ** p <.01; *** p <.001
Sources: Authors' calculations of Honduras ENDESA-2005/06
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7235

7235

7235

Table 2.5d: Nicaragua 2006 Cox Proportional Hazards Model (Hazard Ratios)
Quit School
(1)
(2)
Cohort
1981-87
1988-92

Sexual Initiation
(1)
(2)

Marriage
(1)
(2)

First Birth
(1)
(2)

-0.834***
(0.035)

-0.920+
(0.039)

-0.721***
(0.031)

-0.810***
(0.036)

-0.740***
(0.036)

-0.830***
(0.040)

-0.679***
(0.042)

-0.772***
(0.048)

1.34***
(0.064)

1.32***
(0.064)

1.02
(0.049)

0.965
(0.047)

1.18**
(0.061)

1.11*
(0.058)

1.03
(0.058)

0.883*
(0.051)

--

--

--

--

--

--

--

--

0.884*
(0.044)
0.617***
(0.035)
0.405***
(0.029)
0.281***
(0.023)

0.977
(0.049)
0.792***
(0.047)
0.569***
(0.042)
0.421***
(0.037)

0.903*
(0.047)
0.721***
(0.043)
0.508***
(0.036)
0.418***
(0.033)

0.973
(0.051)
0.906
(0.055)
0.713***
(0.052)
0.642***
(0.054)

0.896*
(0.048)
0.709***
(0.044)
0.493***
(0.037)
0.339***
(0.030)

0.949
(0.052)
0.897+
(0.057)
0.709***
(0.055)
0.547***
(0.051)

0.896+
(0.053)
0.647***
(0.045)
0.434***
(0.036)
0.310***
(0.031)

0.951
(0.057)
0.861*
(0.061)
0.729***
(0.063)
0.636***
(0.066)

0.624***
(0.055)

0.634***
(0.056)

1.04
(0.082)

1.10
(0.088)

0.777***
(0.071)

0.814*
(0.075)

0.964
(0.091)

1.13
(0.108)

Region
Rural
Wealth
Quintile
First
(Poorest)
Second
Third
Fourth
Fifth
(Richest)
Indigenous
Sex
education
0.490***
(0.019)

0.725***
(0.030)

0.751***
(0.033)

0.752***
(0.036)

n/a

0.564***
(0.024)

0.520***
(0.024)

0.259***
(0.014)

--

--

--

--

1.21***
(0.063)
1.29***
(0.067)
1.20*
(0.091)
1.53***
(0.085)

1.33***
(0.069)
1.14*
(0.061)
1.46***
(0.108)
1.56***
(0.088)

1.28***
(0.071)
1.21**
(0.069)
1.38***
(0.110)
1.52***
(0.092)

1.22**
(0.074)
1.06
(0.067)
1.30**
(0.112)
1.27***
(0.085)

1.22***
(0.050)

1.59***
(0.064)

1.54***
(0.065)

1.38***
(0.064)

0.751***
0.863***
(0.030)
(0.035)
N
4728
4728
4728
4728
Numbers in parentheses are standard errors.
* p <.05; ** p <.01; *** p <.001
Sources: Authors' calculations of Nicaragua ENDESA 2006

0.825***
(0.036)
4728

1.00
(0.047)
4728

In School
n/a
Religion
Catholic-devout
Catholic-not devout
Protestant-devout
Protestant-not devout
None
Ever
abused
Empowerment
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4728

4728

Figure 2.1: Total Fertility Rates 1970-2010, Central America
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Source: UN Data 2012. “World population prospects: 2012" Accessed 13 June 2013.
http://esa.un.org/wpp/Excel-Data/fertility.htm
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Figure 2.2: Age-Specific Fertility Rates (per 1,000 women): 1990-2010
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Figure 2.3a: Ages at which 5%, 25%, 50% and 75% of Women Left School in El
Salvador, Guatemala, Honduras and Nicaragua, 1962-1993 Birth Cohorts
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Sources: Authors' calculations of El Salvador FESAL 1993, 1998, 2002/03, 2008; Guatemala ENSMI 1987,
1995, 2002, 2008; Honduras ENESF 1991,1996, 2001, ENDESA 2005/06; Nicaragua ENDESA 1992, 1998,
2001, 2006
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Figure 2.3b: Ages at which 5%, 25%, 50% and 75% of Women Experienced Sexual
Initiation in El Salvador, Guatemala, Honduras and Nicaragua, 1962-1993 Birth
Cohorts
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Sources: Authors' calculations of El Salvador FESAL 1993, 1998, 2002/03, 2008; Guatemala ENSMI 1987,
1995, 2002, 2008; Honduras ENESF 1991,1996, 2001, ENDESA 2005/06; Nicaragua ENDESA 1992, 1998,
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Figure 2.3c: Ages at which 5%, 25%, 50% and 75% of Women Experienced First
Marriage in El Salvador, Guatemala, Honduras and Nicaragua, 1962-1993 Birth
Cohorts
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Figure 2.4d: Ages at which 5%, 25%, 50% and 75% of Women Experienced First
Birth in El Salvador, Guatemala, Honduras and Nicaragua, 1962-1993 Birth
Cohorts
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CHAPTER 3
Family Planning Programs on the Frontier:
Contraceptive Uptake Among the Toba of Northern Argentina

3.1

Introduction

Total fertility rates (TFRs) throughout Latin America have fallen steadily over the past
two decades as nearly all countries in the region have completed their fertility transitions-see Figure 3.1. In South America the current TFR is 2.19 children per woman, with lows
of 1.90 children per woman in Brazil and Chile, and a high of 3.50 children per woman in
Bolivia (UN Data 2012). Masked by these averages, however, are considerable withincountry differences and, more specifically, the fact that indigenous women have
consistently higher levels of completed fertility relative to non-indigenous women. For
example, the TFR of indigenous women in Bolivia dropped from 6.9 in 1978 to 5.0 in
2001, while the TFR of non-indigenous women dropped from 6.0 to 3.6 in the same time
period (McNamee 2009). In Guatemala, the TFR of indigenous women was 6.8
compared with 5.3 for non-indigenous women in 2004 (Hughes 2004). In Argentina,
while there are no data available on fertility differences across ethnic groups, the TFR
ranges from 2.25 countrywide, to 3.3 in the northern province of Formosa, to 7.8 among
the indigenous Toba women living in that province (PNSSPR 2005; Valeggia and Lanza
2007).
[FIGURE 3.1 HERE]
The fertility decline throughout Latin America is largely attributed to a
widespread increase in contraceptive use--likely fueled by rapidly expanding schooling
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systems--that enabled growing cultural preferences for smaller family sizes to become a
reality (Casterline and Sinding 2000; Guzman et al. 2006; Ishida et al. 2009). Increased
production, efficacy and acceptability of contraceptive methods, combined with
government spending on family planning programs, contributed to the rise in both
knowledge and use of modern methods. However, these programs have been less
effective in their attempts to reach populations in rural areas, where most indigenous
groups reside (Hughes 2004; McNamee 2009; Montenegro and Stephens 2006). An
analysis by Terborgh and colleagues in 1995, which is the most recent article to
differentiate between indigenous and non-indigenous use of contraception, found large
ethnic differences in current use of modern methods ranging from 20 percentage points in
Bolivia (3.0% for indigenous, 23.9% for non-indigenous) to 28 points in Peru (7.6% for
indigenous, 35.6% for non-indigenous). Moreover, McNamee (2009) found that
unwanted fertility was higher among indigenous women compared to non-indigenous
women Bolivia. The author found that nearly all ethnic differences in fertility were due to
ethnic differences in unwanted fertility and, accordingly, ethnic differences in access to
contraception (McNamee 2009). Bremner et al. (2009) produced similar results in a study
of five indigenous groups in the Ecuadorian Amazon: most women did not desire
additional children, yet nearly all of those women were at risk of pregnancy. Alternately,
an article by McCallister et al. (2012) presents evidence that indigenous Tsimane women
in Bolivia have high fertility that would not necessarily change were they given access to
contraceptives.
In line with the McCallister et al. (2012) study of the Tsimane, one factor
identified in the literature as having an impact on indigenous women's health in particular
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is their limited utilization of reproductive health care services. In Guatemala, indigenous
women are less likely to use modern pregnancy-related services (De Broe 2005; Glei and
Goldman 2000). Glei and Goldman (2000) found that variation in use of modern services
was not due to lack of access, but rather to sociocultural variables such as being married,
community migration, ability to speak English, and having relatives in an urban area.
Schuler et al. (1994) found a similar reluctance to use modern medicine among urban
Aymara women in Bolivia, which had implications for acceptability of modern
contraceptive methods. Thus, the public health concerns for this population involve not
just access to services, but acceptability of those services.
Given the stark contrasts in fertility levels, contraceptive use, and utilization of
health care between indigenous and non-indigenous women in South America, coupled
with the chronic poverty endured by indigenous groups, there is a notable lack of
research addressing these issues outside of Guatemala. In Latin America especially,
indigenous groups are marked by very little economic progress compared to such groups
in other parts of the world, making the need for analyses all the more pressing (Hall and
Patrinos 2011). Along with economic growth, inequality has risen and with it, the push
from the public health community to focus more on regional and ethnic differences in
various indicators of morbidity and mortality.
San Sebastian and Hurtig (2007) were the first to catalog the existing literature on
indigenous health in Latin America, motivated by a United Nations proclamation
identifying 1995-2004 as the Decade of the World's Indigenous Peoples. The authors
found 690 articles on indigenous health in Latin America on Pubmed during this decade.
One-third of the articles focused on human biology, one-fifth on communicable diseases,
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and the remainder on traditional medicine (14%), nutrition (9%), and non-communicable
diseases (9%) (San Sebastian and Hurtig 2007). Only 1.6% (n=11) focused on
reproductive health. In an article by Bremner et al. (2009) in Population and
Environment, the authors point to a "dearth of quantitative research on the reproductive
practices of indigenous populations." In this article, we attempt to address this large gap
in understanding of the reproductive health of indigenous populations by presenting
analysis of a longitudinal dataset of Toba women living in Northern Argentina and their
uptake of modern contraceptive methods between 1999 and 2011. In doing so, we
concentrate on multiple elements that have been found lacking in current research: the
theme of reproductive health in general, quantitative work, and an examination of
policies made on a national level that must be translated to the local level in regions farremoved from capital cities.
This article aims to describe the use of modern contraceptive among Toba women
from 1999 to 2011, both before and after the passage of a law in 2002 providing
contraception for free to all Argentines. We ask the following questions. First, did
contraceptive use among Toba women increase following the 2002 law, and to what
degree? Second, how does contraceptive use vary by factors such as age, schooling,
migration status, parity, age at menarch, and age at first birth? We first present patterns of
use and then utilize random effects models to determine which factors are most strongly
related to the use of contraception. This study is novel both in terms of its subject, which
has not yet been investigated, and in its use of longitudinal data that enables us to focus
on individual decision-making as access to contraceptives increased dramatically.
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3.2

Data and Methods

3.2.1

Study Population

This study took place in Namqom, a Toba village of approximately 3,500 people located
11km northwest of the city of Formosa, Argentina. The Toba are one of four main
indigenous populations in Argentina, and they have experienced dramatic changes in
their lifestyle throughout the past century (Miller 2001). Disruptions to their traditional
lifestyle and ecological deterioration of their habitat have forced massive migrations to
urban centers, where they live in poor peri-urban barrios. This is true of Namqom, which
serves as a center of migration between rural areas and the urban capital of Formosa
(Bove et al. 2002).
The Toba population is disadvantaged in comparison with the rest of Argentina’s
population. Mortality has decreased slightly in recent years, with the crude death rate
declining from 10.75 per 1,000 in 1991 to 8.82 per 1,000 in 2002, and the infant mortality
rate is 18.6 per 1,000 (Valeggia and Lanza 2007; Valeggia and Tola 2003). However,
fertility remains relatively high, with TFRs ranging between 6.4 and 8.0 births per
woman compared to 2.4 births per woman in the region (Lanza et al. 2008; PNSSPR
2005). This continues despite the passage of a 2002 law by the Argentine Congress that
provides free contraception to all women in the country. In addition, the Toba of
Namqom receive free health services, mainly provided by the local health center and
Formosa’s hospitals. Nearly all infants are born at hospitals, and the provincial
government offers pre- and postnatal care programs (Valeggia and Ellison 2003). Age at
first birth has declined over the past few decades, and is currently 15.5 for women born in
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the 1980s (Valeggia and Tola 2003). Interbirth intervals are an average of 28 months,
perhaps in part due to a postpartum sexual taboo that stands until a child is able to walk
by him or herself (Tola 1998).
This study was conducted as part of the Chaco Area Reproductive Ecology
(C.A.R.E.) Program, a long-term research program that investigates the relationships
among ecological, behavioral, and reproductive patterns of the indigenous and nonindigenous peoples of the Argentine Gran Chaco. A primary objective of this project is to
evaluate the impact of acculturation and access to Western medicine on indigenous
women’s fertility and reproductive health in an Argentinean indigenous group that is
undergoing rapid demographic, epidemiological, and sociocultural transitions.

3.2.2

Data

Three waves of demographic data were collected from 158 women in the community of
Namqom during the winters of 1999, 2006 and 2011. Following a census of the female
population of reproductive age in 1999, a random sample was selected in 2006 for
follow-up reproductive health questionnaires, with a second follow up conducted in 2011.
Each participating woman (12 years and older) responded to a questionnaire that included
questions about place of birth, time living in Namqom, literacy, level of schooling
completed, civil status, age at menarche, age at first birth, number of live births, number
of children alive, date of birth (and death, for deceased children) of each child, and use of
contraception. Incomplete birth data for children were cross-checked with information
recorded in the health histories kept at the local health center, upon consent of the
participant.
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[FIGURE 3.2 HERE]
Attrition from Wave I in 1999 to Wave II in 2006 was 11 (those identified from
the census for participation in the longitudinal study who could not be found). From
Wave II to Wave III in 2011, attrition was more pronounced, and we were unable to
conduct interviews with 47 women surveyed in the previous two waves (See Figure 3.2).
We were, however, able to account for all missing individuals, and Table 3.1 shows the
reasons for attrition. Over half (or 12.6% of the sample interviewed in Wave II) of
women lost to follow up moved away from Namqom--mostly to more remote regions in
the western part of the province. Approximately one-fifth (or 4.8% of the Wave II
sample) of missing women had died, and another one-fifth of women either refused to be
surveyed again or had another individual refuse on her behalf. Table 3.2 shows the results
of an analysis of the odds of attrition between Waves II and III. Women ages 50 and over
were slightly more likely to be lost to follow up; however, due to the very small number
of women in that age group (n=5 lost to follow up), we draw no conclusions here.
Looking at the variable of interest--use of modern contraception--we see no statistically
significant patterns.
[TABLE 3.1 HERE]
[TABLE 3.2 HERE]

3.2.3

Statistical analysis

All statistical analyses were performed using STATA 11.0. Due to the statistical
dependence among multiple observations from the same individual, we use logistic
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random effects models to obtain efficient estimates that correct for this dependence.
Doing so gives us the equation
yit = ß0t + ßxit + ßzi + "i + #it

for all i and t.

where y is use of contraception, i is an individual and t is time, ßxit are variables that
change over time, ßzi are variables that do not change over time, and "i is an additional
error term that represents the differences between individuals that are correlated over
time. In random effects estimates, we assume that "i is uncorrelated with each
explanatory variable in all time periods (Wooldridge 2006). Random effects estimates
permit us to incorporate correlations in individual disturbances over time and obtain more
efficient estimates. Because we are interested in the relationship between several timeinvariant variables such as schooling attainment and place of birth, a fixed effects
approach cannot be adopted. While this leaves the analysis open to omitted variable bias
if there are omitted fixed variables that are correlated with the variables of interest, there
is no way that fixed effects estimates could be undertaken and coefficient estimates of the
fixed variables of interest obtained.

3.2.4

Time-Variant Variables

Use of contraception. Our dependent variable is modern contraceptive use at the time of
survey. Indigenous women are much more likely than non-indigenous women to use
traditional methods of contraception (herbs, rhythm, withdrawal); however, because of
the low efficacy of such methods, they are not included here. Each woman was asked if
she used a contraceptive--"Te cuidas con anticonceptivos?"--and if she answered in the
affirmative, was asked to identify which method of contraception she was currently
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taking. Measures of current contraceptive use are generally preferred over measures of
ever-use due to more precise and direct implications for family planning programs
(Tawiah 1997). Use of contraception is coded as 0 for no and 1 for yes. Anyone using
traditional contraceptive methods was coded as 0.
Parity. Using birth histories, we constructed a variable for parity at the time of each
survey. Because each wave was conducted over a span of two months, any birth
occurring prior to the end of each wave was included in a woman's parity for that wave.
Ever-use of modern contraception. While not included in analysis due to our focus on
current use, ever-use of modern contraception is a useful measure of exposure to
contraceptives within a community. We therefore include this variable in descriptive
characteristics, as it produces a richer picture of increasing contraceptive use.
Type of method. Method mix is also omitted from analysis due to method use being
nearly perfectly correlated with our dependent variable; however, this factor is useful to
consider for a picture of how Toba women use contraceptives, and is therefore included
in the descriptive section of results. Variation in method mix is driven by both
acceptability and availability. Injections, in particular, are one of the most widely used
methods in Latin America (Sutherland et al. 2011). As hormonal contraceptives become
more widespread, condom use has declined, making STIs a more common part of the
public health conversation in this region. Permanent methods of fertility control are
nearly unheard of for men, and indigenous women in other regions have endured various
degrees of coerced or forced sterilization (Chavez and Coe 2007).
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3.2.5

Time-Invariant Variables

Age. When considering modern contraceptive use in particular, age is related to
knowledge, attitudes and behaviors toward these methods. However, the relationship
between age and contraception during a time when women began to receive
unprecedented access to modern methods is unclear. Older women in Namqom have
higher fertility and are more likely to be hindered by a language barrier when attempting
to utilize health care facilities. However, women who have reached a desired number of
children may be more likely to use contraception as a stopping behavior. In contrast,
younger women may be less likely to use contraception precisely because they are at a
point in their lives when they want to have children. However, women in younger
generations have also had access to modern methods throughout their reproductive years
and may be more likely to use contraception to delay a first birth or space births.
Level of Schooling. Level of schooling achieved, and grades of schooling completed, are
consistently associated with use of contraception and lower fertility. In addition,
schooling is the only measure of socioeconomic status available for this population. Not
all respondents knew how many grades they had completed, so in order to ensure validity
of this measure, we code schooling categorically. Schooling level is coded as 0 for none,
1 for primary, and 2 for secondary or higher.
Place of birth. Namqom is a receiving community for migrants moving from the more
remote areas of the Gran Chaco. Lindstrom and Herrera Hernandez (2006) found that
internal migrants in Guatemala who came from remote regions with large indigenous
populations were less likely to use contraception. Namqom is a peri-urban community
located close to a city of 230,000 with access to health services, so there is reason to
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expect that women born in the community may function differently than those who
migrated into it in terms of their reproductive health decisions. Place of birth is coded 0
for those born outside of Namqom and 1 for those born in Namqom (actually, the hospital
in Formosa) and who have resided in the community for their entire lives.
Age at menarche. There is a well-documented secular trend of declining age at menarche
throughout the westernizing world (Thomas et al. 2001). Globally, the mean age at
menarche stands at 13. Large deviations from this age are related to literacy and nutrition,
with better schooled and nourished girls experiencing menarche at earlier ages relative to
those who are under-nourished and working instead of attending school (Thomas et al.
2001). The Toba of Namqom are generally considered to be well-nourished, and also
have a mean age at menarche of 13 and standard deviation of 1.06 (Valeggia et al. 2010;
Valeggia and Ellison 2003; Valeggia et al. 2014). Because early age of maturation is
associated with early age at first birth, and therefore an appropriate variable to include in
an analysis of contraceptive use, which could very well mediate that relationship, age at
menarche is treated categorically (Dunbar et al. 2008). Those who experienced menarche
at ages 12 and under were coded as 0, age 13 coded as 1, and ages 14 and older coded as
2.
Age at first birth. The median age at first birth of Toba women is 15.5. This variable is
treated categorically, as it is important to capture both adolescent age at first birth and
very early ages at first birth (14 and under--approximately 9% of women in this study)
(Dixon-Mueller 2008). We therefore categorized this variable into 4 groups: 14 and
under, 15 to 19 years, 20 to 24 years, and 25 and older. Very early ages at first birth are
more likely to be the result of unplanned pregnancies and may indicate a lack of
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knowledge or acceptability of contraception. Because seven women in the dataset
remained childless throughout the study period, we dropped them, giving us a final
analytical sample of 151 respondents.

3.3

Results

3.3.1

Descriptive Characteristics

Table 3.3 presents descriptive characteristics of time-varying variables. Use of modern
contraception has increased dramatically since 1999, when only 4 women in the
community were using it. By 2011, 38.4% of the sample was using modern
contraception, and nearly half of all women had ever used a form of modern
contraception. This large increase was evident between each wave of the survey, as
depicted in Figure 3.3. In Figure 3.4 we show the proportion of women in each possible
sequence of contraceptive use across surveys. For example, the left-most column
represents the 50% of women who never used contraceptive throughout the student
period (coded as 0 in 1999, 2006, and 2011). The second column represents women who
used were using contraception for the first time in 2011 (coded as 0 in 1999 and 2006,
and as 1 in 2011). A smaller percentage (11%) reported using contraception in 2006 and
had discontinued in 2011, and only 1% had used contraception across all three waves.
[FIGURE 3.3 HERE]
[FIGURE 3.4 HERE]
As expected, parity increased over the 12-year survey period, with 16.6% of
women having had six or more children in 1999, and one-third of women with six or
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more children in 2011. In 2011, a quarter of women still had 2 children or fewer. Finally,
method mix also shifted. A smaller proportion of women used condoms in 2011
compared to 2006, and more women used injection and pills compared to the earlier
survey period. Use of permanent methods of fertility control did not vary.
[TABLE 3.3 HERE]
Table 3.4 presents descriptive characteristics of time-invariant variables. Most
women remain within the reproductive lifespan, and about a quarter of the sample was
under the age of 30 in 2011. Two-thirds of women had received a primary level of
schooling, and a quarter of women went on to finish secondary school. Only 11 women
had received no formal schooling, and they were on average older than those who had
ever attended school (median=44 years of age for no schooling, in contrast to median=33
years for any schooling). Approximately one-third of the sample had lived in Namqom
their entire lives. While the mean age at menarche was 13, over one-quarter of women
reported an age younger than 13, and a similar percentage of women experienced
menarche at age 14 or older. Most women experienced a first birth during adolescence,
and 9% of the sample had a first birth at age 14 or younger. Given the current TFR of the
Toba, there would be no reason to expect postponement of first birth, and this appears to
be the case, as only 6% of women waited until age 25 or older to have a first child.
[TABLE 3.4 HERE]
3.3.2

Analysis

Figures 3.5a-f graphically display the relationship between each independent variable and
contraceptive use by survey wave (for results of logistic random effects regression of
modern contraceptive use on each independent variable controlling for year, please refer
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to Appendix Table 3.A). Beginning with age patterns in Figure 3.5a, a very minimal use
of contraception in 1999 was followed by a steep increase for all ages except the oldest
group in 2006. In 2011, the age groups under age 40 again experienced an increase in
contraceptive use, although this increase was the most pronounced for the 20-24 age
group. Similar to the fairly predictable age patterns of contraceptive use, it is evident that
women with no education were slower to adopt contraception compared with women
who had a primary or secondary education in Figure 3.5b. By 2011, 37% and 43% of
women with primary or secondary education, respectively, were using modern
contraception. Like age group differences, schooling level differences in contraceptive
use were not statistically significant. Indeed, the only sociodemographic variable that was
statistically significant in bivariate regressions was migration status. As seen in Figure
3.5c, women who were born in Namqom had a sharper increase in contraceptive uptake
than women who migrated into Namqom from outlying areas.
In relation to parity at time of survey, use of contraception increased among all
women (Figure 3.5d). In 2011, almost half of women with 3 to 5 children were using
contraception, compared to approximately one-third of women with 0 to 2 children or 6
and more children. Those who had the earliest ages at menarche had the highest
prevalence of contraceptive use throughout all survey waves, as shown in Figure 5e.
Similarly, those with the earliest ages at first birth appeared to be using contraception at
higher rates than women who waited until ages 15 or older to have a first child (Figure
3.5f).
[FIGURES 3.5a-f HERE]
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Table 3.5 presents the results of three logistic random effects regression models-the first with sociodemographic variables only, the second with reproductive variables
only, and the third with both sociodemographic and reproductive characteristics. In
Model 1, women aged 50 or older in 2011 had lower odds of using contraception
compared to the youngest age group. Schooling level was not statistically significant, but
migration status was. Women born in Namqom had nearly twice the odds of using
contraception as women who were born elsewhere. In Model 2, similar to descriptive and
bivariate results, women who experienced menarche at ages 12 or younger had nearly
two times the odds of using contraception compared to those whose age at menarche was
the average of 13 years. Age at first birth was not statistically significant. In Model 3,
with all variables included, the 50 and older age group was not less likely to use
contraception compared to the youngest age group. In addition, being born in Namqom
doubled one's odds of using contraception by 85%. Those with earlier ages at menarche
remained more likely to use contraception, even including the model's controls for age,
schooling, migration status, and parity. Age at first birth remained statistically
insignificant.
[TABLE 3.5 HERE]

3.4

Discussion

In this study, we find unequivocal evidence for the increased uptake of modern
contraception among Toba women in Namqom following the passage of a 2002 law
lifting financial barriers to contraception in Argentina. After a sevenfold increase
between 1999 and 2006, modern contraceptive use nearly doubled again between 2006
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and 2011. In addition, we find evidence for decreased use among women who have
migrated to Namqom from more remote regions of Northern Argentina, and increased
use among women with relatively early ages at menarche.
The only age group that differed statistically--and only slightly--from the others
was women aged 50 and over. While all these women were in their reproductive years
during the first wave of the survey, many of them perhaps had little need for
contraception during the second and third waves of the survey due to onset of
menopause. The 20-24 year age group did not have statistically significant higher odds of
using contraception compared to other age groups. This is the generation that reached
reproductive age after the 2002 law, and could perhaps have provided the best evidence
for acceptability of modern contraception among younger indigenous women.
Given the literature on the relationship between higher schooling levels and both
lower fertility and increased likelihood of using contraception, it is surprising that
schooling level was not significantly associated with contraceptive use--even in bivariate
analyses. This finding calls into question the usefulness of a schooling level variable
without a schooling quality variable, especially given the sparse attendance of those who
are enrolled in the Namqom community school. We may not see a relationship with
schooling because the schools themselves do not have a large impact on women's overall
education and lives. Namqom may be a case in which increasing schooling quality may
have a larger impact on women than increasing the number of years individuals actually
spend in the system (Behrman and Birdsall 1983).
Migration status was the only sociodemographic variable that remained
statistically significant in multivariate logistic random effects regression models. This is
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consistent with the Lindstrom and Herrera Hernandez (2006) paper from Guatemala, in
which indigenous women who migrated to the city from rural areas were less likely to
use contraception compared to women who were from the city. While Namqom is not a
city, its close proximity to an urban area renders it highly distinct compared to the rural
western parts of the province where the migrant women in this dataset were born.
Although an auxiliary analysis finds higher parity to be significantly associated
with contraceptive use, the addition of age at first birth into the model renders parity
insignificant. This finding is indicative of the many factors in play that impact both
contraceptive use and completed fertility. While women with more children having
higher odds of using contraception could be an indication of individuals using
contraception as stopping behaviors, taking into account starting behaviors appears to
explain much of that relationship.
Individuals whose ages at menarche were 12 and younger had higher odds of
using contraception in both partial and full models compared to those who experienced
menarche at the average age of 13. While the literature shows that early age of maturation
is associated with earlier ages at first birth, the relationship between age at menarche and
contraceptive use holds even when controlling for age at first birth. Thus, early age a
menarche may be associated with several reproductive health indicators--being sexually
active and seeking contraception, along with having a first birth at a younger age. While
this study did not investigate the relationship between ages at menarche and first birth,
the results also indicate a need for effective use of contraception if these younger women
are indeed both more likely to use a modern method and have a first birth during their
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teenage years. As age at menarche continues its decline around the world, it may be even
more important for family planning programs to target adolescents at younger ages.

3.4

Conclusion

While the results of this study pertain to a select group of indigenous women, we
nevertheless show that this population is willing to use modern methods of contraception
when financial barriers are removed. The Toba of Namqom have ample access to their
local clinic, along with free contraception and, albeit more slowly than women in the
region as a whole, have begun to increase their use of modern methods. Yet, this use is
affected by various sociodemographic and reproductive factors--most notably migration
and age at menarche. This study helps identify target groups for family planning
programs that aim to decrease the large gap in fertility between indigenous and nonindigenous women in South America. However, there is a need for additional research on
indigenous women in more and less remote areas to determine both how generalizeable
the Toba experience is, as well as to identify other factors that will allow public health
policymakers to effectively address the persistently high fertility of this population.
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Table 3.1: Reasons for Attrition Between 2006 and 2011
Reason
Moved
Died
Refused
Someone refused for her
Traveling
N

Percentage
55.6
20.4
14.8
7.4
1.9
47

Table 3.2: Odds of Attrition Between 2006 and 2011 Survey Waves
Variable
Age in 1999
10-19

Odds Ratio
0.71
(0.44)
0.78
(0.31)
--1.41
(0.73)
3.75+
(2.73)
0.58
(.0.26)
210

20-29
30-39
40-49
50+
Used contraception in 2006
N
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Table 3.3: Descriptive Characteristics: Time-Variant, Namqom 1999-2011
Variable
Currently using modern
contraception
Yes
No
Ever used modern
contraception
Yes
No
Parity
2 or less
3-5
6+
Type of Method
None
IUD
Condom
Injection
Pills
Tubal ligation
Hysterectomy
N

1999

Percentage
2006

2011

2.7
97.3

20.9
79.1

38.4
61.2

2.7
97.3

22.2
77.8

49.0
51.0

60.3
23.2
16.6

39.9
32.9
27.2

21.9
45.0
33.1

97.3
---2.7
--151

77.2
-7.6
4.4
1.9
6.3
0.6
151

63.6
4.6
0.7
13.9
9.9
6.0
1.3
151
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Table 3.4. Descriptive Characteristics: Time Invariant, Namqom 2011
Variable
Age in 2011
20-24
25-29
30-34
35-39
40-49
50+
Education level
None
Primary
Secondary or higher
Place of birth
Namqom
Other
Age at menarche
12 or younger
13
14 or older
Age at first birth
Under 15
15-19
20-24
25+
N

Percentage
11.5
21.6
23.0
14.2
21.6
8.1
6.6
68.2
25.2
32.5
67.5
28.5
46.2
25.3
9.3
57.6
27.2
6.0
151

93

Table 3.5: Logistic Random Effects Regression of Modern Contraceptive Use on
Sociodemographic and Reproductive Characteristics--Odds Ratios
Variable
Age in 2011
20-24
25-29
30-34
35-39
40-49
50+
Schooling level
None
Primary
Secondary
Born in Namqom
Parity

Model 1

Model 2

Model 3

-0.51 (0.18-1.50)
0.98 (0.35-2.76)
0.94 (0.32-2.80)
0.75 (0.25-2.30)
0.17+ (0.03-1.10)

-0.55 (0.17-1.76)
0.98 (0.31-3.04)
1.07 (0.30-3.82)
0.77 (0.17-3.45)
0.17 (0.02-1.70)

-1.79 (0.40-7.94)
1.35 (0.27-6.77)
1.91+ (0.93-3.91)

-1.63 (0.37-7.19)
1.29 (0.26-6.47)
2.02+ (0.98-4.17)

Age at menarche
12 and under
13
14 and older
Age at first birth
14 and under
15-19
20-24
25+
Year
1999
0.08*** (0.27-0.25)
2006
-2011
2.51** (1.43-4.40)
N
453
+ p<.10; * p<.05; ** p<.01; p<.0001
95% confidence intervals are in parentheses
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0.97 (0.86-1.10)

1.06 (0.88-1.26)

1.95+ (0.93-4.11)
-1.65 (0.77-3.53)

2.09* (1.00-4.37)
-1.51 (0.71-3.18)

-0.69 (0.26-1.85)
0.49 (0.16-1.47)
0.62 (0.13-3.01)

-1.00 (0.34-2.93)
0.79 (0.24-2.59)
1.09 (0.20-5.99)

0.08*** (0.03-0.25)
-2.56 (1.45-4.53)
453

0.09***(0.03-0.28)
-2.41** (1.36-4.30)
453

Figure 3.1: Fertility Decline Among Selected Countries of South
America, 1970-2010
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Figure 3.2: Attrition Across Survey Waves
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Figure 3.3: Modern Contraceptive Use Among Toba Women,
1999, 2006, 2011
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Figure 3.4: Individual Sequences of Contraceptive Use:
1999, 2006, 2011
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Figure 3.5a: Modern Contraceptive Use by 2011 Age
Group: 1999, 2006, 2011
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Figure 3.5b: Modern Contraceptive Use by Schooling Level:
1999, 2006, 2011
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Figure 3.5c: Modern Contraceptive Use by Migration
Status: 1999, 2006, 2011
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Figure 3.5d: Modern Contraceptive Use by Parity: 1999,
2006, 2011
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Figure 3.5e: Modern Contraceptive Use by Age at Menarche:
1999, 2006, 2011
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Figure 3.5f: Modern Contraceptive Use by Age at First Birth:
1999, 2006, 2011
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Table A.3.1: Logistic Random Effects Regression of Modern
Contraceptive Use on Each Independent Variable, Controlling
for Year--Odds Ratios
Variable
Odds Ratio
Age in 2011
20-24
-25-29
0.68 (0.31-1.49)
30-34
0.98 (0.46-2.08)
35-39
0.80 (0.35-1.79)
40-49
0.59 (0.27-1.31)
50+
0.17* (0.04-0.79)
Schooling level
None
-Primary
2.64 (0.78-8.95)
Secondary
2.77 (0.78-9.84)
Born in Namqom
1.83+ (0.58)
Parity
1.09 (1.00-1.20)
Age at menarche
12 and under
1.90* (1.12-3.24)
13
-14 and older
1.58 (0.90-2.77)
Age at first birth
14 and under
-15-19
0.68 (0.33-1.42)
20-24
0.54 (0.24-1.23)
25+
0.57 (0.17-1.85)
N
453
+ p<.10; * p<.05; ** p<.01; p<.0001
95% confidence intervals are in parentheses
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